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No, MQ. Oi the use of Docomotive Power, on Graidionts of 
1 in 17, aud Curves of 8000 feet radius, on Railways. in 
Amorict.’ | By Tomas SenastraAn Isaac. 


In the discussion (hat followed the reading of Mv. Drysdalo’s 
Caper hefore the Snstitution, in April 1846, “On tho Stoop 
Gradients of Railways," doubt was expressed, whether Igcono- 
fives would be able to suemount au inelination of Lin 30, or 
Tind7. ‘She Author ix ouabled to furnish evidence, not ouly that 
the lacomoative has suecessfilly surmounted these gradients, lak 
that it as actually sealed an ducting of 1 in 10, with wn load 
groator Win ite own weight. Che tnelines doseribed are on 
vaileaady iu Amoviea, with whieh tha Author las bean pro. 
lossionnlly connected; and tho facts addoced have conte wider his 
own inimedinty observation, ; 

The extonsion of railroads has been so rapid bt Amoriea, and 
the denitmd for speedy construction so urgent, (hat Oivil Engi« 
Heer have been compelled to resort to various expedionty to 
Cieilitate Che eseention of the worl. ‘Tine lias heen ia lemons 
at xo anuclt importines, that the work of track-laying has beon 
werssed farward, with Che almost possible rapidity ; and where the 
Wor and other mitoriabs for te daek vould only ‘e delivered fiom 
ong ond. as fist ae tho tack iivelf! waa Tnid, the delay of ont 
aefow months, fram the nonecompletion of wry portion al" the road. 
dant, would have heen, i mmny- vases, fo serio a matter to ho 
williugly submitted to. Whore lirihges wero unitinished, rivera 
wore trestlid, lo adit: al the passage of the locomotive, with its 
Innden of rows where tunuels were behind-hand, the ills were 
vealed hy inclines, ie order that tha pressiuy esigeucios al} tha 
moment Inight be met. Of the ex lhl Whig resorted to, the 
intruduetion of wiusially steep gration las probably furnished 
the wost iitevesting results (a the Euginees. Che: telormeation 
gine from this: source is tho more valuable, on geome ef the 
great rane af the gradients that have bean submitted to actual 
oxporinent, oe 

JT Thnasestans apt ils Uaper os tea 
wt ubstrael of the whole da pdyen caiieortll 

2 ito Minuten al Proewodings lint C3 
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Tho Company (hat has pre-eminently taken the lead in the appli 
“ation of Jurmmutive power lo steop gtadionts, is Cho Baltimore wut 
Ohio railway, whieh’ ostends fem the at of Bullimors, on tle 
Chosapeako bay, do Wheeling, on the Ohio rigor OF all dhe, 
linus of rulway which oxiond westward, fromthe Atlantic eoast to 
the great valley of tho Missiaaippi, amd have hid to grapple with 
the various ranges of tho Alleghany Mounties, there is iat one 
whieh lies had to oncomnlerse many wad such formidable abstieles, 
oth in its location and in fis coustenetion, a this veut Though 
somewhat of a digression, Ht may nat be altogether devoid uf 
interest to slate, that the Bulthnore and Ohia Railway Company 
was tho first chartered in Amerion, the first in operation there far 
passengers mid merelandise, ad has been the pioneer in ahuost 
all improvements (hat have been introduced upon Amerie rail 
roads Tho Company was organised wider its charter in L827, 
ania portion of (he Tine was opened in May UR80,) Horas were 
at fivst wed as the mnative power, but locomotives were employed 
ax carly as August 1830. When il is enntidered, that the midlvad 
aystem tn Haglund was bat (hou in ils tafaney, and that loca 
fives were running ou (hia section of Che Baltimery md Ohia 
Railroad before the veal, of the Liverpool and) Manchester 
Tine, ono cumnot fail te bo struck will tho daring ulerpriso whieh, 
at, that early day, could project aud nudertake the constraction 
of a railway 880 miles loug, through a region where the diflis 
culties, over inthe pregent aulvancedt state of engine tig relate, 
xeom to be ef the most pigantic kind, 

Although tho railway was widertaken at (hig early period, legiae 
lative nud financial dilleultion prevented fhe commencement af the 
woster half, willl 1849, and if was not til L8G 1, or thee year 

mor (o the opening of (he Sduamering iieling, dit tha parent 
Inding aver the auto aige ef the Alleghany Motuntaiie was 
counplated, aud suecostally worked by locamotivess Ma aud 
nium gradiont of (his ineline it ao ninel exeeedeal ly that al” the 
Giovi, which was opened in Deeomber E843, mid fall so fi ledow 
(ho gradionts whielt it is Cho wore tantediate chjoet of thin Payer 
to dexeribo, (hat only a passing sketeh will he gisen. Phe Auther 
considers a lvief nolive to bo due, Lewaver, on account of iE Cater! 


VTi ahoukd bo ateded, that adeputathos tient the toni ef Cyprinids 
United Staley, conaisting of We Mie Nall, (We Wander, aed d Dadelit vb ‘i al 
this countiy in the you C8!) for Ue pnposis ot exutnindg dee Cube Wado hat 
Mare eapedully Mo ovintlage Mtlwaye qu Che oie ease of conahnetian Cle be 
Momait of W. G. Mao Nad Minott Procecdings Lit. (U8, sd, sili, pi) 
Ag a oonsequines of thia viet, Most Stephensan and Go, at Newwsedle npaes 
Hyne, revvlyad tu onda fora locomotive eying tain “Che Telawae aul Tew 
Canal Companys” whigh was deliverodt on tha 20th Octaleay (48. Knlecpe atly, 
an tho 260h Juno, 1481, Une y supple a locomotive engin to Phe Mubawle wid 
Ubon Retlrond Gonpany.” Botta. 
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Jongth, and tho ense and snecess with which it is worked. This 
incline wives 1,690 foot iar fitteon aniles, cloven contimons miles of 
whieh lave an inclination of fin ADL Jt reaches a height of 
2,626 feel above the sea, and alter winding amougst tho summits 
af the Alleghanies, for a distance of twenty iles, descends on 
the wealorm side, with an inclination of £ in 454 for nine cone 
lintons miles, ‘Pho pwsago of this monntain-chain involves 
allogethor sixty miles af railway, Gwenly wiles of which have a 
gradient of 1 in 454, aud nine miles have a gradient of 1 in 50; 
both ave worked " Tovomotive power, al a speed of from fifteen to 
tweuty miles per hour for passouger trains, and of from ten to 
fifteen miles per hour for goods trains, Ln addition to the dis~ 
advantages arising from its great length, this incline labours 
mider others connceled wilh its eurves, tho character of the region 
which it (raverses having necessitated the frequent introduction 
of curves of GOO foot radius; so that at the timo of ily const. 
tion, (he difficulties in the way of its suecessfil operation were 
altogether unprecedented. ‘Lho Author camol stato the oxact 
wnount of trafic that ammally passes over if, ‘Co convey somo 
iden, hawever, it will sudliee to say, Uhat ib is sided near the 
middle of one of the main thoroughfares of American commerce ; 
and that tho fomage of goods carried on the Baltimore ed Ohio 
Railway in L857 was equivalent to two lundred iillions of tous 
euniod one milo. The Company own two hundred and thirty-six 
engines, antl their rollin stork, I eonplod togethor, would cover 
a length of twenty aniles, ‘ 

With (he exception of a few lovomotives: expecially coustrneted 
for pursonger’ (itis, ne ext provision hus heat made for the 
working af this ineline, beyond inerensing the immber off the 
enpines, ‘The samo engines aa used lo work il, as were pre- 
viously ormployerdt for the fovdinary trate of the Tine, They 
weigh, when in rimming order, about 24 long each, and yun on 
gight weeels, all of which are coupled, ‘Pho dianoter of the 
cylinders ia 17 inches, the length of tho «stroke is 2 foot, dnd the 
dinmoter of Ue wheels is A foot. Maeh enging is provided with 
a fonder the weight of which, whon furnished with the full eom. 
Ploment ef fuel and water, ix about 1d (ons, Several of thera 
engines are stationed ag the foot of the inountain on both sides, 
and as the geods trains arrive, aueassintait engine is employed to 
take over a portion of (he train, or is conpled on to the regular 
oupgine, ta ail in the Gauuait, ena 

Before returning to the wore inmmediate object oF this a 
it will be necessary to state, (hat while Ma, Latrobe, the ehiof 
Engineer of this Jine, was pushing the western portion Lo vomplo- 
tiou, he enoomferad, in 18b2, al tv diferent tuunels, diffeultios 
allogether beyond control, whieh seemed to threaleh serions delay 


. 
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in the westward extension af the Tine. Po provithe fie thie pines 
of (he tradi, he cathed femportry inclines to las cousteteted over 
both the tumels, Phe one first mado wis ghat aver Cho Kies 
Tome, Haul acmasiman pradiont of £40 feet per mile, ara 
rian ofsmorg than Pin lO, Qyer des ticline, whieh wee fu ape 

tion for gover, motths, the fran and other mateeiaks for upwards 
of forty miles af railway, aud the United States uatil, were von 

vayed by lovomotive power, ‘Pho time engines were employed ie 
have boon alreudy doseriled, Que eny weighing with ity loul al 
iron about 18 tons, was allotted to am euglae yaad ax each feate, 
with sufticiont fuel and water for the prsage of the hill, weighvd 
12 (ous, tho total lord dragged up dis mupavalleled gradiont wits 
25 tous, ata speed of from cight to lon iniles por how, 

At (hy second point, ened the Bod Pree ned, distended 
a continuous incline to the tan, Mis Latrobe deena it aelyinable 
to adopt a series of inelnies of a zigzag form, on whieh the upward 
motion of the trai was altermiely reversed, tee ernie at one 
time pulling, and at mother pushing the ea, There were three 
of these gigzng tielines on the eastern ascent, and five formed (hie 
desemnt on the western slope of the Wil, ‘Che pacatest hoisht 
wbove the trmel was 800 feat, mud the total lpnath of the inelines 
was LY000 feet, av about 2) atiles, The prationts varied trai 
203 to B40 foot per mile, or nearly Pin PB te dia E54, andl the 
miniment radius of curvatare was GOO tech Che ordimey treinht 
engines were employed. ‘Two loaded cars, woizhing tagethen 20 
tons, wore allotted to an cngiie s tho load, therefore, iueludiage the 
tondey, was 87 tone, 

My Latrobe, ih his yepork of TRB4, spenke this of this inelion, 
Pho working of the swileh tracks, af Che Boned Pree Tinned, was 
srecossful ancl safe sen one, of (wo gevasions, aa mem te filty ear, 
with 400 tous of freight, and two passenger tras, have heen 
(akon over (ho hill hea day, hy for fint-elas tavumatives ¢ each 
ronnd trip making arin of ten ules, No aeeldent, ively is 
more than a shart detention, happuoned duvhig the working of Hes 
gvadionts, for nearly five months. ; 

The track over tth those inclines wns talon a the 
taumals were complotads bub it was voluid in T8585 nid i ERAT, 
respettively, in comequenea of (he neeosaity of arehine the 
timely throughout, ‘tha agit pradion( at (lat Kinpweeal 
lucline was reduced, on this secoud ovension, from AiO tu 800 
feot por mile, Over this the trafic of the read was enurictl, until 
the arching was completed, Chese two inclines, (horefore, althauph 
unprovided with engines expecially adapted for (ho prepa, fully 
demonstenle the feasibility of Gaversing gradionts, altogether si 
precedouted, by the locomative alone, The vaperioner gaiwal din 
working Ureni, not only establishes de fiel, that a rie of BOO fot 
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pee mile, and et ves of $00 foot radius, can ho worked with eom- 
ues facility; but seous to point also (o a limiting gradient, 
youd which th is impossible for the locomotive to go, with any 
uasofal effect, oven for a tompornyy purpose, 


Siueo tho coustraction of the Kingwood Tonnel and’ the Board 
Tres Tamed Inetines, ovidenca has heen acenmulufing from other 
xoureos. Stoop gradionts and sharp. eneves havo, boon intro 
duced apen the Virgtaia Conteal Radleond, on amore estonded 
sale; and steh nuinterrmpied suecess las altended theiy opore- 
tion, foe a period of more thins four years, that indisputable proof 
ins a furnished, of the possibility of extending railways into 
localities, where ania considerations will net admit of the 
avdinary method of construction, and into zegious which, withous. 
the introduction of such ospedients, must olherwise, from their 
physical eouformation, be for over deburved from the advantages 
of the milvond syatom. ‘Che Momitain Sop Tnelino, on the 
Virginia Conleal Railroad, evosses the Blue: Rulge Manntains, at 
Roek lish Gap, in Virginia, at an elevation of L885 feet ahova 
(hy sea, ‘The supervision of iis location and construction. was 
intrusted to the Author, by Mr, Charles Met, the chief Mugincer 
of (ievond. Mts object was to conneed the easter mid western 
peli of the Tine, interrupted ab this point Wy tho Blo Ridgo 
Mountaina, through whieh a tannol had beeu In the eoursa of 
consteuction for tony years, at the Gime this incline was commenced, 
in $863. Aw thy teavk over the mountain was espeeted do be in 
apouutiant for four years, it was substantially built, anu vspocial 
provision was made to adapt tho: locontatives to their tamsnal 
dily. ‘Tho infvoduetion of digzaga was avoided, although merely 
evononiedl considerations would have mged their adoption, 
Toy fuvolva winecosury delay, cud iuereiss dhe liability to 
avcident, ‘Tha portion of the incline, therefore, humediately 
erossiie tho gountain, is a continnetes track, of four miles and 
one-third dn length, Vrom the points of convection with the 
temmind of thin dneline, the main ine of sailrond deseends for 
doverel miles ov bath sides, with gradients varying between 70 
and 80 fect per mile, ‘Che masinnan gradient, on the Monntaia 
Top Track, ty Lin 17-86, aid ts employed on the Jower halt mile 
of tho eastern slope, npon straight lines mal enrves with a rading 
af 870 foot, and upwards. With (his exeaption, the gradient 
tipo all straight lines aud similar euvves is Liu 18:87. Che 
minknum gradient, with a single exception, ix bin 2222, and is 
jntrodueed npon enrves af BOO tect rains. Et has one curve with 
a radio of 2st foot, upon whieh the gradiont ts wlko J in 2222, 
Phe gonoral clawaclor of the line may be judged trom tho follow- 
ing Table — : 
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"Botal Jongth of carves of 800 foot raitius 12100 ile 


aa " ‘TRY 
‘3 rr an aren 
” ” Ada ” i Uli ” 
‘ » CATH, wT, 
” ” . 70 » 1 1 ad7 W 
of ne pcreater vedi), 
2 . than 470 feat | 1-070 yy 
7 of atraight Tues cn co eic en 
‘Total longth —. © 4N20 niles, 


On tho caster slope, from the point of connection with the 
maiu line, an clevation of 610 fuet is smumonnted, dna dinkuiee 
of 2°87 miles, ‘Cho average gneliont on thin portion therefore 
is Lin 204. ‘The woatern slope inakes a dexvent af 450 feet tn 
10,000 foot. Che intoduetion, for wshort distanes, af a gradient 
of Lin 80, reduces tha average on this side to the ating miui+ 
inom of Lin 22°22 ie addition to tia main iueline aver the 
mowtlain, it was found neecssary to tntadies Kteop yadionts aud 
sharp curves at font aller points, to. pass ae second tinned rd 
corlain unfinished portions af the ain ding: 8e that the distance 
workod by the mountain eupgines is 8 milo Mie average 
gradioné over the whole 8omiles is Cin 204. Phe westyanl trip 
makes a total ascent of $00 feet, witha total desvont af ft leet s 
so that, iu the round trip of 16 mile, a height of 14d) feat 
is surmounted, and an cqual dosvoul is ude, 

Pho engines chiolly usel to worl these gradient are mented 
upon six wheels, all of whieh ave conpled. Phe wheok ate set ued 
towolbor, in ordor to fieililade turning: round te sharp enrsis 
of tho road; the distance betwoon the centres of Urs forward ant 
hindmost axles boing only (feet &inches By we peeulias aeraiyge- 
mont, in tho mothod of comoeting (ho wh aw comtain anoint 
of floxibility iy obtained, whielt is of addition icvantage dn tie 
versing the curves, ‘Tho dinmetor of the eylindors ix 104 inches, 
the Jenath of the stroke ig 20 inches, and the dimmete af te 
driving-wheols is B4 foot. “Lhese engines ave furnished with & 
tank over tho boiler, caprble of holding LOO cubie foot of water, 
and on the top of the tank thera is storage space for 100 euble tort 
of fied, Phe fool-board is also leugthened, aml is pravided with 
suspended sido hoses, for the further storage af tie Whew supe 
plied willfsufliciont wood and water, for a Leip af oight miles, each 
ongine weighs about 24) toma ‘Che regular manntain-train coe 
sists of throo loaded cars, on vight wheels: ar fom, or five. eatin, 
when anly cha loaded. Whon_ tha track wie tivated, the 
woight of cdeh loaded car was alittle ioe than bt tui, bul ae 
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additioual don of freight, per car, has siuce hacn added, go hut 
the wanal weight of a mountain-tain is 45) tons Greater loads 
have been taken over, and a xpecd of sixteen iuiles per hour has 
hoon attained; bt no expertnents have ever been made to 
datommlie (he maxingon power of (he engines. The spoed of the 
ordinary (raing Ins been Tinted, by regulation, from gho“very com 
nonveniont, to a masinnm of eight miley por hour, “The tou 
wolwht of ongine and train is abort 70 tons, 'Lhis mass is 
moved over the westward rip, overcoming an ascout of 900 foot, 
aud inuking a doscout of SSL fool, with a consumption of thiee- 
quarters of a cord of wood. ‘Tho retinn trip, in which tho ascents 
and deseents arp reversed, is mado with a consumption of one-half 
avord, Onv-thivd of a cord ig consmmed in ono portion of the 
westward ip, in evercomiue au elevation af (GQ feet in 2°62 
miles, 

Tn the systom of working: that has beeu adopted, and brought to 
auch perfection, on this tuctine, one feature, altogether novel in its 
Application to such stoop gradionty, is the methad of accomplishing 
the doxeenh ATL the ears, which avoss (he moun{ii, are provided 
with a break to cach wheel, of sulticiont strongth to lock tho wheel, 
if nocossary; anil a brotkaman is stulioned at each end of every cu, 
who is not allowed to leave his post during tho traonit. No steam 
fx used an tho deavout, except on an emergency, but the mation 
of the train is regnlated ontively by the breaks; those of iwo 
cus being fonnd suficiont for that purpose, tn ordinary weather, 
When the ground iy covered with snow, or ice, it iy necessary 
vider to have recourme (a) the airecoeka af (he augines, or lo 
supply wil to tls drenks. Althongh the intradnetion of sueh 
aexydtont of breaks ina vory uecossary preedutions it is questionalle 
whether theb too exclusive tay is adyailo, dodging fram pooonal 
observation of Che i of the ad-cooks, on the stoop inclines of the 
Baltimore aud Ohio Railroad, and subsequently, of tho syst af 
brawls on tho Monutain ‘Pop Prack, the Author is inclined to think: 
a judiciows combination of the two xyslonns la proferalle to the 
exeliab eee of either, Ou inehmes workcl by stationary engines, 
a (rail-piees hia feeqnautly heew appended to the voar car, whiel 
provers the deseant al any portion of thie train, in cas of the 
Freaking wf coupling diving the ayeeut. On the Monutein 
Yop dueling, thin trail-pieee ti been dispensed with; but to pre 
vent the possibility af avcidint, (60 short pieces of strong: chain 
ave hooked between the contignoius carriages, whieh on an ener 
geney would act asa posorfil additional coupling, * 

There tsa snperiitendont of this tneline, whose duty it is to 
acvommpny the ting, to see that all the regulations me observed, 
and to oxoredse we vigthut supervision af the whale aperatian, No 
preenution is ueglected fo tasme salety, nud the ascot mad descent 
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are made so smoothly, thet but for the divaiaidedd rate: af epeed, 
there ix nothing inthe motion of te tain itself, ta indicate ta 
(ny paasongers, Uint sich sleep pradivuty or rharp race, are 
boing traversed, 

On thogmein portion af the tuctine, there aye six viadiebe of 
(rostlovwork, heros six mourftain gorges, ala tubal length af seedy 
half acile, ‘They avo of Uinher, and, with one exception, are 
alinatod on sharp em ves,‘Phreo of thet are an eneve af G00 fest 
radins, Ou these, for the sake af preter security, a pans eal ts 
placed parallel to aud innediately inside the dior rail, ta prevent 
the carsiages from leaving (he tack, 

‘Tho only poiut of access lo this incline, by a ordinary read, is 
at he summits antag, ie order to avoid arent delay, Ho wier neces 
sary that the rails should be laid over the ionmnttin, hetare it 
connection could be ado with Cho iti track of the atilway, all 
the iron and othor materils had to be hauled a great distance hy 
teas, to the summit, the Inst tivo miles overcoming: ainrecent al 
‘L,LO0 foot. From the etautait, as the taweh pragressed, the quate. 
rials wore distribpted on cach sido of the mountain, by: emall tour. 
wheel curs, which were regulated iu their desecut entirely hy 
breaks, 

“Shis Yino has been worked for upwards of four yenrsy without a 
sitle accident, sinve the opening of the rand ta tle julie; ail 
the engines have only failed to perform their allotted: daily duty 
on one occasion, when the train Wet caught iia snows trite ea 
the summil, “Lhe winters have heen ually severe, and tle 
mountain had been covered with snew for uionthe tagether, hut 
neither snow nor feo hax presented any impediment to thy rates 
yrsange of tho mematenetavios, 

‘Vho tramel was completed and tho rails were aid: throng it in 
September, 18675; and yet, when the Author tt Ameria, ia 
April, 188, more tha six mouths after tho complotion of” thes 
tunnel, the Virginia Conteal Company were still using: the inetine 
over the mountain, ‘Tho cause of thin was the vetiead, en thee part 
of the Company, to accopt tho timmel and its approaches, four the 
hands of the State authoritios, Ly who the Grint was eo 
structed, wulexs the Stale would agres to vetinul a eonparatively 
trifling outlay, contingent upon a possible slidiig of a portion af 
the roul-bed. "Pho facet of tls bei preferred to work the jucline 
ovor tho mommiain, rather than run the visk of a trivial waypentli« 
ture, isa suficient proof, in itsel!, of the fheility and eoonamy of 
the workifig of the ineline, 

One feature in tho Monutain Top Trach, that will net have 
failed Lo excite allontion, is the unngnal severity of the etteyes, Ut, 
is to be regretted, that a series af esporimenita, whieh it wan nd 
one time intonded lo institut, avith regard to the renistauee of ta 





RAILWAY INCLINE-PDANES IN) AMBRIGA, a rel 


curves, should have been proveuted, by unforeseen eivenmstances, 
Tt has, however, hoon ay proved, that Uhis vesistance has beou 
wadorrnted in Amora My, Latrobe, in his caleulations for the 
ziggy Grieks aver fhe Board Tres Tuamel, rade an allowance’ 
of 81 feeb per mile, between the: straight portions of the ine aud 
the emves of 800 foot radii. ‘Shis allowance was i on tho 
routtl’s al some asperimeuls made by hi, whieh seemed to hti+ 
cate, that dhe vesistance lo traction on a lovel, was doubled by a 
cmve of 400 foot radix Ou the Mountain Top Incline a diflhe 
ono of 43 Jeet, aud on a portion of the caslora side of 58 fect, por 
mile was owed, belween the straiwhh tes and curves af 300 Mot 

radius; and yet overt {his was found. to bo insafiieiont, ‘The speod 

wos always diminished on leaving a straight portion of tho track, 

and ae catering a ave of ainime radius, allhouzh (he resist 

ance of gravily, on the latter, was 25) 1bs, por ton less than on + 
tha formers a fuet evidently proving, that tho resistance of the 

cove dunt have eseeeded 244 Tbs, por ton of engine and (rain, 

Tt ix probable, that Me. Latroln’s experiments give a sulliciently 

approxinmte mensirement of the inereaso of {rivtion of thy emrves, | 
duo to carringes oF American coustruction — Asana, therefore, 

his allowanes of LATbs, per ton, ag the additional friction of the 

train, on a curve of 300 feot radius, the additional friction of the 

ongine, duo Co such a curve, must havo execeded 49 Ibs, por ton 

of its own weight, ‘This frtetion will of couse very in ongiies 

of difltreut eonstrnetion, No oxperharnts have been inatitnted, 

wy far as the Author is aware, Combi the increased: resistance 

altoeed by curves ta locomotives Crouselves, 

While on this subject, it may be as well to mention two expos + 
dlents that have leew resorted to, for diminishing this frietion, 
On the Baltimore and Ohio Tneline, aud’ on the Momiain Pop 
Saek, th waa form necessary te oleyato the outer tail fir above 
the height dednewd from any formula, previously employed, Tho 
ordinary Cavutdla gives cosulis sultleieul ta cauuteracé contrifagal 
foree, but nol fo prevent the friction, due to the parallelian af the 
axles, which fd produced hy the fltuges of the outer wheels apadust 
the timer edge ef the enter rail On the Baltimore and Ohio 
Tnelines, fora speed of ten auiles per how, hostead of shout 
2 aches, as reqnived hy the formala, the outer rail, ona eurve of 
BOO fog sucdting, was gradually waived HL iG was about 9 ineles 
above tha iver one Ou the Mouutain Top Track, tara speed 
of vight miles per henry an eloyation of GL inehos was given, 
Besides: this, on the Intter road, a sponge, eaturatet widl oil, was 
kept in contaeb with the langes of tho two forward wheels of each 
engine, by which mows the inuer edges af hoth rails were slightly 
Tnbviented.  /Phesn espedionts so fi reduced the fetion on the 
latter road, ae (o catise ue pereeptiile diminution af gpoad on 
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Touving a straight portion af the tine, with a geationt al 206 fon 
poe muita, ail on eutarhyg a curve al HOU (eet vralite, Wille gra 
dient of 288 feet por nile, 

Shortly hofore Mia retina to this country, the Authar revisited 
the Mountain Top Track, for the express purpose al oxininings its 
conditiok. QUle was agroothly aurprised to fad, Mat the wea and 
tor, in spite of a combination uk elremurtiues toning ta pro 
duco prenter deatmetion, was tesa" than upon the other portions 
of the line, ft is dni with a Trail weighing about G2 ths to the 

avd, aud although the frietian previously meutionad seemed, a 
ret, la theeaten a comparatively speedy destruction, the wreatar 
elevation of the outer rail and the ase al oil hve proved oflvetual 
remedies against undue depreaiation arising fron this sources, 

Tho Virginia Coutral Company have aso consteteted a shorter 
incline, ab a point abont 100 niles futher west. This sera 
track js oue mile and a half in Jength: the pradiouts viry 
hebweon 250 and 800 feet per mile, or from fin ghee Tin 
(7-6, and Che oueves have acvitan yrdine af 400 teet, | Phis 
tinintyn bes beau adypted, partly hevause lecal cireustattees 


“did nob necessitate a Test on, mid partly te admit of tho use 


of the ordinary ongines of the ling, whieh do uel traverse curves 
af 800 foot vading with fneility. ‘This incline dus been in aperns 
tion for two year, tid itis Vilkely ta dea ii use for xeveral 
years to come, as the trafic at this point will mat justity the 
expense of vonsteting the more costly works, whieh the ineline 
is built to avoid, anil (he gestern connections of the vont ace 
camploted. Over this iuetine, aye of the eountou froight-ougines: 
in-use on the main roud, ruuming on tight wheels, only four of 
which are coupled, andl with nog more dan 66 tome available for 
tulhiesion, las tueon a oad af 86 lous, ata xpeed of flve niles por 
how, according to information obtained from Myr. Whitcomb, Une 
present chia! Eaginee? of the ne Phe vane engine das draws 
a similar load over tho Mountain Top Prnek 

The success that has attended (ho workhig of Chess fnelines, aud 
especially af tha ovo aver tho Blue Ridga Mauutainy, led yscceded 
the most sanguine expectations, Thy amnual reports of! tle Con 
panye speak in glowing terms, of tho sutishietion with whieh the 
Company and the public have wituessed: the regularity and slity 
of tho entire operation, 

Tho Author does not propose to institnta any vomparieon, be 
tween tha resnlts cilahiel an the inclines deseribed ji this Paper, 
aud thoge which have been previously Tatd before the Catitution, 
Tndeod, it is extremely difficult to procure sufficiently reliable data, 
on whieh to base an ostimate of the performanves tnd the vot of 
working iv cach casor Ln my iustances, the statements furnishud 
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avo xo ovidently obtained from experimonts made under tho most 
favownble elreomstanees, with every precaution taken to insure 
the exertion of a maximum power and the attaimnent of a maxi- 
mum speed, as to ho eeany inanissihle for the purposo, So 
many inclines, on tbo other hand, are worked in connection with 
tho othor portions of the dines on whigh they avo silgaiel, as to 
proelude the possibility of keeping separate returns, fd tho data 
obtnined from these sourees ave therefore uncortain and not to bo 
rolied upon. But even if accnrate data wero procurablo, go little 
shnilavity oxists between tho conditions of the inclines themselves 
aviving bom diversities of climato, differences of curvature, and 
other Jocal eireumstances, that the most, <justly-drawn comparison 
would still bo liable to objection, ‘ho Author will therefore 
content himself with presenting the following calculations of the 
ordinary porformnnces of the enginos on the Mountain ‘Top "Track. 
Tho usunl weight of cach train is 45) tons, and of cach engino 
24) tous, making a total weight of 70 tons. Tho speed reachos 
ciglit miles por how: up the eastern slopo, which is 2°37 miles in 
Jongth, with an average gradiont of L in 20}. Tho resistance 
duo to this speod and yradiont ig 121+64 Tbs, por tou, -Pherofore 


ee = 181} howse-powar, including tho engino in tho Load. 


WLUL X {55 x Bx 8B 


Or “Wino 118 hotae-powor, not noting the engine; giving, 
un the idler env, a 2 4°8 howo-powor por ton of motor. 


Fo overcome (ho maximnm gradient on tho Mountain ‘Top 
Track, with an ordinary load, requires an oxertion of 54 horse- 
power por ton of motor, , , Me Bn 

With regal to the question of adhesion, it will bo found, 
from an examination of the frets already given, that on the Bulti- 
more aud Ohio Lielina, with a gradient of 1 in 10, the weight 
of the augine was about four and three-quarter times the vosistance 
of wravity and the friction of the lead. On ono, or two occasions, 
when tho rails were yory greasy, the a See and the train slid back. 
wards with locked wheels, from near the top to the bottom of this 
incline, without damage. Cho wheels of the engines had chilled 
tyres, a cirerunstance whieh considerably deercased their adhesion. 
Whon to this is added the difficulty of furnishing sand behind the 
train, ‘without previous ante for that purpose, the sliding of tho 
(rain with lacked wheels is satisfactorily accounted fore « 

The ougiws on tha Moutain Top ‘Track, with au ordinary 
(rain, exercise au adhesive power of ono-sixth of their woight. 
This power ix always neiutained, in the severest weathor, by the 
use of a fing clean sud, ‘Che Author hus witnessed ther working, 


V4 VASTAVAY TNORINTSEDANES IN AMPRIGAL 


in every emergency due to climate, nut Tne noticed that a Tite 
anu, stipplicd in front of the ongines, ling always ombledt thei, 
sith cae mid without delay, fo evereoue Che elle toot tag, anew, 
shoot, and rnin fegzen on the vail Prats tive been taken avy, 
whieh requbed an ndhesion of ney me forth of then weight, 
hut Cistwag in fine weathan Frew his owh ob ervation, be thinks 
that am adhesion of ahout one-sixth of the available weight af the 
engine, can elyvays be velied any ad Chal the te of a tae clean 
gand will maintain iC i dhe aost severe worther. Dard the 
winter of 1856-57, the suaw (Med many of the cata ou this iacling, 
to the depth off several foot ‘Po open a pene for the trains, 
two of the engines wer coupled together, and they worked theiy 
way up, with the greatest case, withont any suow-plougli aul 
without sand, 

Suitionary power xeoms to he so geneially superseded by the 
locamuative, that it is almost veedlose ta duuw any comprise 
hetwoou thom, ‘There ave so my practic! deonventioncos neces. 
sarily attendant upon the former, Chat the Jatler ited, hy spite of 
any disparity tie the fom: of cost, always matatain a superiority, 
The rope camot well he applied where curves are neeesury, td 
tho localities, mostly in need of inclines of auy length, penerally 
roquiny enrves,  Pherv are probably fow moaniain prows that 
eamot be evercomo hy the intaduetion of gradionts of fin 17; 
and xine eaporicnce has sativfactarily proved, tliat tha lecomotive 
can draw a toad nearty double ile own weight up sneha gradient, 
ab a speed of aight nalle per haar, aud duet it de possilile oven to 
teaversa errves ol BOO feot radius, by reduelig (ho inelimetion to 
Lin 22°22, thera ean be but dite oreasion fer the adaption of a 
anotive pawor aldagather out of the eoutrol af (hse on (te (nin 

Tu conclusion, tho Author would state, (hat the esxperiaea 
gained on tho Mountain Top ‘track famines addition! evhlenea 
{9 that abvoady gained from other somes, af the snpevtority of 
Hight onginos with Tight loads, over heavy ougines with honvy 
loads, 

The Papor is Wastrated by a dinguam pla and section af the 
Virginia Central Railway. 
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Mn Auras Conny romarked, that on the Baltimore and Ohio 
Railway, the ordinary goods-engines had cylinders 19 inches dia~ ‘ 
meter, with a longth of stroke of 22 inches they had oight 
driviug-wheels, each 3 feo 7 inches diameter, and ‘all coupled. 
Tho peusengor-engines principally employed on. the inclines of 1 
in 454 had cylinders 19 mehes diametay, with a lengty ofstroke of 
22 inehoss they had six dviving-wheels, cach 4 foot 2 fnehos diamo- 
tov, aL eonpled, and a loading -trnek, or bogic, on four small wheels, 
"Cho coupling, ov drw-har, between tho engine and the tonder, was 
xbont 12 feet in length, and proportionably heavy. Tt was eon- 
nected to the framing at some distance in front of the fire-box, and 
uculy under the eeutvo of gravity of the cugine, ‘This facilitated 
the passage of the ongine over curves of small radii, ‘The 
centres of the front and hind wheels wore only [1 feet 3 inches 
aparl, and the intermediate wheels wore without any flanches, 
Tho aprhigs were so adjusted, as to equalize, as nearly as posvible, 
the weight on the driving-wheels, “Phe adhesion of the driving- 
wheels had beon found, from oxperionco in the United States, to 
bo beyond tho limits usually assigned, Instances were known, 
whore the effective adhesion Had heen as much as two-fifths of tho 
nominal weight on tho dviving-wheels 5 it being assumed, that the 
actual pressure exerled*hy the driving-whoels upon tho rails often 
varied cousiderably, whon tho engine was rinuing, as compared with 
tho weight aseerlained by the wetghing-machino, hon at rest. On 
tha Cleveland and Pittsburgh Railway, on tha Ist August, 1857, 
n train af fifty londed waggons, each on ight wheals, aud weighing 
upwards of 756 dons, or with (he engine andl Conder, 800 tons, 
way tirawn up a continions incline, (wo miles in longth, of Lin 
13%, ‘Tho ongino woigherd 26°8 tons, with only 19+2 tons on tho 
xix Couplod driving-wheels, ‘The gravity of the entire ain would 
bo LAT Vhs, whilst thy Iriction, which could not average loss 
than § ths, per ton, would increase tho amount to 17,575 Tbs, or to 
more than twoelifibs of the woight upon tho driving-wheols, when 
tho cugine was int runing order, but at rest. 

Mr, Collwn, in making a sevies of tials on the New York and 
Evia Railway, lid dyiven a train of eighty londed waggous, cach 
on ight whocls, woighing with the ongino and tender 1,270 tons, 
np a contimons ineline of f£ in 480, with curves of 1,146 feet 
wating, ‘Phe gravity boing $8,000 Thy, aud the othor resistances 
at leash 8,800 Lbs, easily deduciblo from the kuown friction of wag. 
gona, the entire revistanes was 14,800 1ba The weight on the 
driving-whoely of the: ongine, whilst at rost, was 40,500 Ibs, ; 
henee tho adhesion way 0°38 of tho insistent weight, Tt was. to 
be horny in mid, hawever, thal when at eugine was running, 
especially upon diclines, (here were suuny cirermmtaniees to inerense 
the weipht on the driving-wheols ~ ‘Tho draught ¢hrough the 
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dyawebar tended to Hilt the engine from the feout wheels, ant thug 
to iuerense the Joad on the driving-wheels fy goiupg np ror ineling, 
the water vege ak Qhe Inek end of the boilers tha dileronvs of level 
upon at ineling of Jin LO, being 19 fuches in the ordinary lengths 
and the aso of the contro of gravity was Uivewn further daek ian 
the driving-wheola,  ‘Chosg elreumstances inatterdally aflooted the 
ramping condition of Cho gugine, and they shanlid be provided toy, 
in building ongines expressly for working steep inelines, Uf! the 
engine was mnaking aleam freely, aud blowing aff xtrongly, the 
reaction of the eseapiug: steam against (le air sensibly increased 
the weight of the engine, On the other hand, the: absolute ine 
sistent weiglit of an engine was less upen an incline than ana 
level, An engine, weighing 20 tous upon a devel, would press 
with only 18 tous upon the raily, onan inclination of Cin TO. If 
tho mexinion adhesion was tuken at, Gwo-fifths of tho weight ofan 
engine, supported hy conpled wheels, and the stem tractive power 
was equal to the adhesion, such an engine, without any attached 
load, conld rise np an ineling of 486 in 1,000, or a pradiont of 
2,305 foot por mile. ‘This boing taken ax an ultimate, although 
tat we innpossible case, would axsiat iu oe inday Che porforimices 
of the ongines on inclines of Lin LQ and Tint 7, ad dexertbed in 
Ua Paper. . 

Mr, Isaao stated that, at the time of consatenetion af the 
Mountain Top Incline, it waa found yeocenury, aa aveanut al! the 
uncertain supply of water at the foot of tho mountain, Moule a 
tails on the caytern slope, ama geadiont of Cin Lds87, Duviag 
tho first two, ov thres stomnora, the ascending trains were ie the 
habit of stopping: daily, and the engines were able Gs xt agin 
without difienlty, ‘Dhore was one engine kept in reserve on thas 
mountain, whisk was only used when nvewsity nvows, Ut lid 
eight wheels, all coupled; the cylinders wore TR inelies hu dias 
etor, with a length of stroke of 22 thichesy the wheels worn 
a foot in cliumoter, aud the gross weight of tha ming was 
27 tous, ‘This engine had erossedl the momnitaht als tes ion 
day, with a load of 49 tous cael time, Although very rigid and 
Hot adapted fo the ewves, it nmule the trip inane howe fren 
"Tamntabhe to Greonwoad, and in one hour ead a quarter fren 
Greenwood to Turntable, the distamee each way shoe eight 
miles. Ono of the lighter engines hind taken a lon from ‘Parns 
‘able to Geeemvood iu half an hem, 

In aeply to ee from diferent members, My, fae alaerrod 
that My. fllet had published a statement of the eaxt of workdng, based 
ou tho fel and oil eonmmmed, and the wages of tho workaaen. Fuel 
on the momntain cost tive dollars per cord. Thavas difiewt te udke 
a. just comparison of the various fuels, and to obtain correct infarina- 
tion as to the water evaporated. Tho sme cause (uit prevented 
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the experimonts on the rosisianen of the emves boing made, ill- 
health, which necossitated his removal from that part, also rendered 
impossible the comparative experinents on different fuels, and an 
necarate veoord being kept of the water evapomtled, At first pine. 
wood was usud, bub oak lad been oxtensively adopted latterly, 
Tho eNvetive pressure of the steam, above that of the atmosphere, 
nstly amounted to fron: LOO ba, to 120 Ibs, 

My, D, K. Chan said, that ou most Jnelish Railways, tho 
voxnlts of exporienee showed a resistance of 12 Ibs, per ton gross 
on a Tovol.* Some of tho statements which had been made, as to 
the workihy of railways in the United States, seomed to indicate a 
rusixtanes of not wore than 6 Ibs, per ton gross, aflor allawing for 
evevitation on tha incline; yet the pormiuent way of Amotican 
lines was admittedly inferior, in all respects, to Chat of tha Rnglish 
lines, ‘Tho fyst of the results given in the Paper showed a trace‘ 
tion resistance of about 150 tbs, per ton gross, In contrast with 
this, ho statud, that (on the Groat North of Seofland Rathvay, near 
Aboriloon,) the Kitty Browster Incline of 1 in 59, which had 
many sharp curves, had heen worked, for the last three yoars, b 
uve Inui locomotives, having cylinders 15 inches in dimnetor, with 
& longth of stvoka of 24 inches, and four wheels coupled, each 
4} fect diaincter, ‘he pressure of tho steam was 150 Tbs, Tho 
load on the driving-wheols was 15 tehs, on tho leading wheels 10 
tons, and the gross weight, in working ordor, was 25 tons, Start 
ing (he trains from the foot of the meline, ove of these engines 
cond lake np nincleon waggons, woighing, when loaded, about {1 
{ond each making a total gross weight of train, behind the 
ouping, of 200 tout ton auiles por how. ‘The greatest load 
thie had hoon taken wes dwonty-oud wagons, af a gross weight of 
QT fous, at Ave miles por hour. ‘Tho average ordinary teat taken 
yp the ineling, consisted of oighteon wapgons, each weighing 8 to 
{1 fons gross; the fofal weight being, say, £60 tons gross, at ten 
Tolles por hour, Bet oxeursion trains of loaded carriages, weighing, 
whou mith, 54 fous ench, and 7} tons when loaded, making a 
gross load off sty 200 Lon, had also beon taken up. ‘Sho resist- 
anes of the lain, indiented on tho piston, afer allowing for 
grevitittion on the ineline, amounted to L3 Ths, per ton gross, af 
engine, fondor, and tain, whieh gontrasted Layourably with the 
estimated traction-resisianeo, of 150 Ths, por ton gross, on the 
“American incline, a 

With reference to the influence of cnrves upon resistance, he 
had faund, by experiments onthe Caledonian Railway, that, at a 
apeod of larty-five miles per tour, the traction-resistanca waa 
greator, by 20 par cant, on the portions af the Tine having curves: 
wider one inile mudi, ab (he rate af ous curva in 22 miles, than 
on the practioally staight parts of the line, ‘ 

¢ 
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Me PW, Bannow, vomarked, that the Whit-tible Beanel: af 
the South-Eastern Raibeay, etter leasing the uaa Tne, tore for 
upwards of Ff omiley af air average pradwat of Tin GO, Tt was 
then nearly level, util the summit wan atieied, hae whieh if 
descouded for {oof a amile, at an average inclination of fin A0, 
oy the woxt Uh omilo it vas level, ad then again descended 
for 2 of aomile at tho vate of Ein St, reaching Whitstable ona 
slightly-vising gradiont. "Pho tol) longi of the line was G iuiles 
12 chains, Tt had originally heen worked by palionaty ongzition 
and repo traction; bntas (ho trate was intermittent, it tind been 
dotorutined by him, when Engineer of tte South Kasten Railway, 
lo substionte leanne power, an alteration whieh had been quite 
xnceossfil, — Bury's fotiren heel coupled-engines, having es 
14 inchos in diamoter, with a length of stroke of 240 invhes, the 
wheels being 4 feet Ginehos in diameter, were still in aw on this 
branch, ‘They took for fucks of cont np the Clases Wool 
ineling of 1 fi 80, Che prosy weight, ireludiing (hee onggine and 
tonder, being about 60 tons, 

On the Folkestone Lawhour Craneh of the sane tine, whiel: head 
an inelination of Cin dQ, for upwaeds al fal auido, lauren heel 
tauk-ougiues, caustiueted on My, Craaplar’s plan, were erapliyerd, 
Tho wheels wore LA foot in diameter, all coupled y the ey tinders 
word 16 iuches in diaueter, wilh a length of aboke of 2b ineliwen 5 
tho weight of tho cugina was 264 fons, rank the pressure of tis 
steam was 120 Ths. por aquare diel, ‘Phese engines took foi 
toon aenepee up the ineline, equal to a gross waight of 100 tons, 
including tho engine, 

My CLIT, Gaadony remarked, that the jwenting coustinetion of 
tho ongines raid carriages, in the United States, toded ta loseen 
tho resistance ii passhyy ronnd curves, Tor whiele the Capie? 
frames wore purtticuloly suited, Ut wax well haowie (hat in Now 
York, aud in othor Aiericnn cities, the railways wate brought 
juto the streets, hore-power boing then euployed, und tint the 
trata wore conducted: round tho tunings of streets with great 
faoility. 

As to the cost of construction of Anwvionn Haibvays, it appeared 
from official returns, whieh inal been carefully compiled, that in 
the Stato of Massachisetts (ho average cost of (he principal lies 
had astounted to 010,509 per nile, or LO489 paonile, oxehiste 
of rolling stack, Ty the State of Now York (hose figures wert 
respeativoly GIT200 wat 00,762 por sail A large proporgions 
of tho Apiricat railways coudsted af single way, the cost of 
which ruiged hofwoon £5,000 and £4,000 per wile, Consider. 

+ ing the rough character of many of the Americ lites, aad tle 
almost cutlro absonce of balla, i would bo agreed, he thouglit, 
that their cheapmesd was more imaginary than real, 
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Mr, Praca montaned the case of (ho Mauchester, Sheffiold, 
and Lincolushire Railway, on which there was an averige gradiont 
of Lom 1860 for Heb of 22 miles, As a matter of causa, 
hoing a main-frank line, npon whieh thero was a large trafic, tha 
employment of heavy ongines was absolutely nevossary, Dpdinary 
iuailo-cylindar ongines were aed, the dylinders boing!1§ inches in 
diamater, with a length of stroke of 2U inches, aud tore wore 
six wheola, each 6 feat in diameter, all coupled, ‘Lheso engines 
woighed, when in working order, without the tender, 35 tons, 
They were workod af a pressore of 180 Ths, fy the square inch, 
and wank duaw a load of forty waggons, weighing 500 tons, 
independent of the weight of the cuging and tender, at a speed of 
cighteon miles per hows" 

Capt. Wo, Moonsoat thought the statement, that tio-fifths of 
(ho weight of the engine had heen obtained as adhosive vapa- 
hitity, was in advance af tho general ospertence hy Ungland, Io 
had always cousidoved that one-fourth was ag much as could be 
relied on, in this country, tn all states of the rails, On the West 
Commvall Railway, thevo wero gradients of 4 in 13, Lin OJ, and 
Loin 7% ‘The hatter wore nover nttempled to bo worked hy 
lucamativa power. Bat, he 1813-4, when no return loads down 
the incline cont be had, loads of about 13 tans dad been can. 
voyed, by locomotive paver, up tho inelino of Lin 43, which 
hha been vomited for tho couveyaneo of frol do mines, for 
adistuice of about fof a mile, ‘Che engine cuiployed had fou 
wheeld canpled, aud cylinders [8 iueles i diameter, a he~ 
Hoved that phi was preferable to the employment of stationary 
powor, On the South Devon Tine there wore gradionts varying 
from fo in dt te Loin Of, with S enrves of 15 chains ‘lhe 
Ag a prnedion! feet, iC might bo recorded, Cit (ho engines world 
take seven loaded waggaus up au iueling af Lin dl an straight 
portions of the Tina, Yt when they eae to curves of 15 chung 
nuling, the Rune powor amd xpeed: with seven wagons on the 
xitight fongths could he inaintained with only six waggous on 
thowe curves, About the year [k49, a series of experhnents 
Wud Veen made an tha Lickey Tnelive, of Lin 37}, on the 
Biomingham and Gloucester Railway, An engiue had beon 
allowed to attain a speed of SO miles in deseonding, and was then 
Invught np in 80 secouds, by the application to tho wheols of tho 
engines of a peculiar hind af break, whieh had-been designed by 
Mr, MAC vail 

Mr. Hawks, 12), anid, probably the steepest gradients In 
this conntry, over which a largo taflio was conveyed, at com- 
paratively bigh speeds, were those on the line botwoon Mauchester 
wnt Oldham, at dineaies of 7 ouiles, For 1] suite, (here was an 
inclination af tin a8 and [in 8. ‘The Tine was thet tolerably 
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Jovol, nntil, on approaching Oldban, geadionts were eneanutoved 
for ahout 1} sale of fin 89 and fin 27 Phin dathe tneline 
was origtially worked by ropes(raction ¢ bat about five years hack, 
the locomotive had been subaituted, sul ne diMenty wee found 
in taking gp considerable loads, 

To dit net think that adhesion equal to aneelaneth of the 
weight of (he engine cond be obtnined, but ttt auesisth as 
diated hy the Anthor of the Paper, wat more nearly eovreet. "Po 
a couail extent, what the engine would take np depended upon 
ity wolght, and wpon the speed, ‘The trietional resistianees would 
vary from 15 Ibs, por ton to 8 Ths, per ton, AC Tight) engine, 
on nn ineliuation of Tin lO, would de little more (han mieve: ilxelt 
forwards; but if the weight of the engine amounted lo 80 tous, 
tho adhesion night ho so inevensed, thik (he engine would have 
power snfliviont to take up 16 or U7 fon, Engines iniglit he ea 
structed witht hugger eylindors al boiler inal heavier inachinery 
than had hitherta been applied, hy which a greater samamt of 
adhesion woul be ilaligel But the advieahility of doing this 
was dependent au peculiar ciretumlauces, whieh ued bo lel 
with in each particular case, Mr, Brunel had lately eoustrneted, 
for the Valo of Neath Railway, dusk-ongines, weiaiing wpwnrds af 
AQ tons, in whiel all the wheels were canpled, so that there was 
a jargo amount of adhesion, Tt way an expensive lode of tags 
tion, but would accomplish the abject intended, 

Mr. Um ans considered, one greeat point al intovest: he this 
Papor was the zig-zag mode of cauateuctian for traversing: mou 
init 3 a& planwhich seemed to hin to bo preferably te, and mera 
gconomient (han alarp emvess  Tfo tad veeommencedd (hit aysten 
for a line aver the Alps, although some persue xem tobe 
atraid of it, Te vain he glad to he informed, by the Author, 
how those portions of the ling, in extension of the aigezngs, on 
whieh the direction was chimged, were laid outs whether stat, 
or curved, aud whether level, or ineliued. Tle was at! upiuion, 
thal they should be on a gradual crrve, iv the yertioal ple, and 
be made to incline the reverse way to the destionting amis af the 
digezag 5 bo thal inthe caso whiel had been mentioned, where the 
whole traht slipped, an a gradient of J in 1D, with the wheels 
locked, the progroms of the train woultl Ta arrested, irvenpretive 
of the breaks, or offer mechanical inca, whieh might not hy 
snfliciout to insure safely al tho tina of need, Suck a aystem 
would iso ho. advantageous iu the aseout, at the tei werld 
yeoedve a certain amount of impotias afle menting each tneline, 
lo slant it up the succeeding ones, Uf the portions af the: line 
referred to were made level, then a greater Jength would he 
ueeessary, and in (he situation i whieh they ware placed, long 
horvizontal"lines would be often very dificult to comstrnel, 
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Mr. Isaac roplicd, that tho zig-zags on tho second incline of 
the Baltimore and Ohio Railway wore constructed merely for 
temporary purposes, so that no spocial provisions were made, with 
respect to the point alluded to. 

Capt, Moonson slated, thal the zig-zag mothed of erassing high 
mouutaing had been reconnmonded 3 Mr. Deane, Ml. lst. CUi,, 
in (847, for adoption in Coylon, ihe reeontly® ns was well 
Known, Mx T. J. Borkloy, MM. Inst. CA, under the sanction of 
Mr. 8. Stophenson, MLP,, had enyrted ont the system, on the 
Great Indian Poninsular Railway, for ascending the Bhore Ghaut, 

‘aptain Moorsom thought, ib was only desirable wider special 
circumstances, and in peoulia positions, as for instance where a 
nurow and excessively ateop ravine kad to be passed, aud where it 
was impossible to make a continuous lino, exeopt at great cost, av by 
the inlraduction of excessively sharp curves. Ilo sww no objection 
{o the oxtendod, connecting portions, wherever the direction find to 
he changed, boiig straight and horizontal; for tho action of tho 
breaks was so poworfnl, that if the breaks wero applied on do- 
seonding an incline, tho train would bo instantancously checked 
on reaching « ovo) portion of the line, 

Ma, Coon said, that thirteon yoars aga, the late Mr, Georgo 
Stephenson, whon laying out a railway in Spain, from tho Bay of 
Biseay lo Madvid, had voported in favour of the zig-zag syston, 
which ho believed was then for tho first timo proposed. lo 
had been infarmed, thet Mr, Brumell had in his possession copies 
of the plans and sections which hnd been nade for (reversing tho 
Guadanuna Pass, by neat of tho zig-aag ayston., 

Mr, Binur, 1724, paid, in closing the diseussion, ho would add 
a fow remarks, as to tho circumstances tudor which steep inclines 
could with propriely bo adopled. As a inechanical question, 
there was uo dilleulty in apportioning the powor of the engine to 
tho amount of adhesion required to traverse any particular 
gradiont. IIe thought ‘that an available tractive force of onc- 
fourth the waight af (he cuging ought to be pravideds but that 
they wore not justified in reckontig upou more than one-sixth, 
widor all circumstances 3 and when gleot fell, he did not believe it 
was anything fike so"mach, But inelinos of fin 0, or Lin 17, 
orevon Lin 40, would only be resorted to from necossity, owing 
to the impossibitily of oblaining belier gradienis, oxcopt at very 
areal expanse, as such gradionts wore allended with a heavy cost 
for working oxpenses. On gradients of 1 in 150 and 1 in 200, 
heavy lowds could he carried by the locomotive, at gmail com- 
parative cost, compared, with the oxeeptioual cases which had 
hoon alluded to, On the Middlesborough aud Guisborough 
branch of (ho Stockton and Darlington Railway, whtro (here was 
an oxeoptional gradient of 1 in 40, for about twe-fifiis of the 
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length of the Tine; although the tafe waa ef the moat fisoneabks 
dexeviption, beiug all dowiehill, with fall lorda, the whole af 
the reveipts of that portion of the line, bihen at ue pemny per for 
per muile, were absorbed by the working esponmes nothings what 
over being Jefe fur dntevest on the costal Che rolling stool. Uf 
(he bate di been np-hil, pe Dolioved that the working expos 
alone would Thive amonuted to threeponee, ar forrpenee per ton 
per milo, and with graddionts of Lin 10, fo fram an sbiiltings to 
bighteonspenes por ton per aintle. hi fiet, it was questiomblo, 
Wotler aneh oivethostimens, whether horse power and carts would 
nol beat the locomotive, in point af eA though af eatires on 
0 long lino of rnilyay, tt would bo most tudeddralle (a tetrodtted a 
break of gauge, Te was mudonbtedly mare ecauatiel ta enplay 
locomotive power on tho Canterbury and Whitstable branch, where 
the amotut of traie was so jueonsidorable, Onsthe Qldluan Ins 
cling, tho necessity of preserving tu wabreken communication wax a 
juatification for uo nav of tho lovomotive, (he cost of whieh da such 
w case must bo cousilerable, On tho ineling of Lin 26 nea 
Lidge a perfoet system of stationary engives hat been in use for 
many yerrs, ‘Tho Belgian goverment, feeling the inconvenienpe 
of that aystom, had abontoued it, and substituted the laconative 5 
Dat seh war the meertataty of the power, jn meoting the irregne 
lavities Incident io the trade, that the stationary: ongines had heen 
again vosoted (a, Mr, Cabrey tind iitroduced avery eiieint pystony 
of brotka, by applyitig a ehoo do (he wheels, and he beliqve Caan 
af a similar charactor word about to be (ried an the North: Hesderd 
Railway. Tn couclision, ho oxpreased tho opiuion, Cull cheese wet 
no difflouly in dosigndys cuahitos ta simon any gradiont that 
was reqited “Lhe question wis only one af cost of workdugy and 
reduction of tha speed, The Eagincor mst be outively guided hy 
tho Joon! cirewnatances, Uf it wae dositalile to avoid a break in 
the commnnication, dien, on the ong hand, a log ad oxpemive 
ime) hed to be set agaiust the great aad-eoustant costal workday 
tho Joconotive ougines up sleep gradients, and thy engineer lid 
to decide hotween tho tivo, 
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The Anstilution of Civil Engineers 


Was (leat extiblided, aud lau adnee heen incorporated by Royal Cha fer, 
for the gone adyaneoment of Meclimten? Seienes, and mere partons 
laity for promoting the aequidtion af that apecies of qQhuowledae whieh 
sonbliintes the profession of a Chil Maglueors being: the tit ot dircet. 
ing the great somecw al power dn Nadine lor the se and convenience 
ofan, at (he means of prodtetion and oat Gate tuogtutes, both tue 
external mid tater tate, as applied in the eomdruction of ronda, 
Deldges, arqgueduets, camels, iver navigation, and decks, ter Patou 
Ditereotaee mat exehanpe set in the ond netion of ports, hho, 
mole, Dyonkys dean, wel Ly bthouion, and di the at ad ans diate by 
avtidletal power, far the purposes af comiucriee, atl ta the cond ried tan 
wel adaptation of machhiory, mel indie diadiago af eddies ant days, 


Any poison doxirona ot Toby ndalttod dite the te tititffon aid he 
propoKed aud recommended aevording to a tom iu whiel (he anne, 
neti residones, and qualitteations of He Candidute (eomprlstapy a ehoteh, 
with daton, of his profesional enpeor, ommmeratige fhe worker on whieh 
ho has heen engaged, wad Cho positions the lias oesupbesd) wisi To dine 
Unatly syeettlod, ‘Cie Cori ued be sigttedl by ad Teast fur Meralere 
onl dwo Assouluton, cortilying a petsonal know halgo ot thie Condidate, 


The propGeul of any Moyeigney, who aay be dosivoud et joininp: the 
funtitillon, nail be algned by at lead ane Member, verily day personal 
knowledge of the Candidate, and hy at lenst thee adior Members, utd 


Unew Assogintes, vortiying w tall eonvietion of hh qualifentiona, 
ro. 


THE INSTIPUTTION OF OIVEL fesernena 


he proposal so mado, boing delivered to tho Secretary, will he sub- 
mittod to the Cowneil, who, on approving the qualiflentions, will detor- 
mino the elasa for whieh the Camtidato is lo be presented for ballot. 


‘Choro evo four olassos of mombora,—Mombors, AsnocintossCenduntes, 
and Ifonorary Momhors, 


A Mramcr musé be move than twenty-five years of ago, havo been 
vogularly oducatol as a Civil Engineer, according to the usual routine 
of pupilago, and havo had subsequent employmont for at least five years, 
in voaponsible siiuations as Resident Engineor, or otherwise, in some 
of tho branches dofinod by the Chartor as constituting the profession 
of a Civil Dnginoor: ox, 


To must havo practisod on his own recount in tho profession of a 
Otvil Wnginoor, tor at Ieaat five yeara, and havo acquired a considerable 
degree of eminoneo in the samo, 


An Assooravn must be a porson of moro than iwenty-fivo years of 
ago, who is not nocersarily a Civil Engineer by profession, but whoso 
pursuits gonalitats branches of Fngecring, or who, by his connesion 
with Saience, oy tho Arty, is qtalifled to concur with Civil Engineers in 
tho advancement of professional knowledge, 


A Granvaen niet he at least ofghtoon years of ago; he must not 
havo leo loss thim hyo yeorggin tho Ofice, or on tho Works of an 
‘Fnginvor, unless in partionlay casos, and his papors and dyawings must 
have heon wall considered, with a viow to dotorminuing lis iltnaga for 
oleation, 


An Ttoxonany Misnr must bo oithor a distingaished individual, 
who fron his position {8 ouvhlad to rondor aagistanca in tho proseoution 
of publie works, ox 2 poison who is ominont for science and experience 
in pursuits eumovied with {ho profession of n Civil Unginosr, but who 
ja nob engaged in tho practico of that profession in Groat Britain, av 
hold. 


The following tablo ghowa tho rates of contribution to tho finds— 
thoxo pornons boing considered Residonts who live within a grelo of ton 
vitlos from the Coneral Post OMco. 
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Tho Sossion of the Jnatifiion commence amually on the secoud 
Tuesday in Novombor, ayd canthines (HL the end of May. the Ordinay 
(onoral Meotings ave held avery Taesday daelay Che Seadun, ab oleh 
ogous in tho eyventys, AG these Inewinpa ovisinal conmunfentione are 
read, dosoriptive val some Caphieoriay work, or on auy branch at (he 
tied seionces | and aftowards the mertta of the coummnicntiona are 
fally and tyewly dixoussed, 'Pheke papers and dinentidans uve enibadtod 
fn va aul voluing, of whieh every Morror lis ontithodt fu recotya at 
oopye Mach Mombor, Associate, Gandunte, and Honorary Menthe fas 
the priviloge of Lutroduetny one vistlor to Those Meetings, ; 
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INTRODUCTION, 


Yum two first Sections of the prosont papor comprise 
the subsinnece of two papors read Lo the Philogophi- 
cal Society of New Sauth Wales in 1856 and 1857, 


. Tho.object was to bring clearly before the com- 
munity tho nature and oxtent of the advantages 
allorded by Railways of different kinds for the Wans- 
port of passengors and goods; and, while pressing 
thoso on tho notice of tho publie, to clear away a 
‘misconeoption, which appoars to provail protty gene- 
rally, thel there avo no limits bo bho bonglicial or 
profitable action of the Locomotive Mugine as 
moving powor, 


for this purpose it was necessary Lo investigate 
eavofully Che conparative cast al transport upon the 
diffovent kinds of Roads, and by the use of difforont 
doseriptions of power, 


The result of this invostigation, so fay as regards 
tho Golany al Now South Walos, is shown in the 
socond scelion, whoro it is proved that, under condi- 
tions analogous to those thorvin specifiod, Torso 
power would bo choapor than Stoam power. 

On my arrival at Madras, | found the Govern- 
mont ongagod in prossing forward tho works,upon 
sovoral liney of Railway ; and although the conelr 
sions which [had drawn from my invostigations 
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Australia lod ayo to doubl whother (he ordinary 
intorest upon thd eapilal expended would bo vealiznd 
by tho traflie upon thoso Hines; yot, as tho indirect 
bonefit to tho population ab largo aright he prowt, and 
as tho political advantage accruing from (he rapidity 

and corlainty of tho trangporb of Troops and Mililuy 
Storos was indubitable, | did not think it necosnry 
to ontor upon any onquiry as lo the charnetor of Che 
lines in progross. 

Of Inte, howover, various schomos havo been 
brought forward for tho oxtonsion of tha Railway 
systom. Somo of theso contumplate tho construe 
tion of branches, oy oxtonsions of le imuain lines, 
upon tho samo gaugo, and with tho sumo rolling 
stook ; othora proposo to have lightor mila, with a 
narrower gaugo, bub tho motive power ix atill to be 
tho Locomotive Engino ; others again, proposu to lay 
down rails upon the oxisting rouds, and to use animal 
powor instoad of aloam. Unclor those olreumuatinedss 
[havo thought it advixable to re-print bhe papers road 
by mo in Now South Walos, wud to add a third ee 
tion, dosoriptive of all those peculiarities af thy 
Indian olimato, and of tho habits mid ensteme of tia 
peoplo, which may havo any influence upon the pra 
fitablo working of the Tadian Railways. 


SECTION 1.4 


RarLRoADs. * 


A BRIEF OUTLINE OF THE DEVELOPMENT OF MDS RAILWAY 
HYNEM IN BNULAND, WITH SUGGESTIONS AS TO TIS APPEI- 
VADION WO TH COLONY OF NEW SOUTL WALES, 


A mstrory of tho last thirty years would bo very incom- 
plete whioh oxeludod from considoration tho vast changos 
which have bean wrought in tho alate of soaialy by tho inwwo- 
duction of railroads, Socially, politically, and morally, thoso 
changos havo boon vory great; mul ft would bo a ovrions and 
an interesting slidy lo taco tho offects which havo vosuitod 
from tho introduction of this oasy and rapid syatom of loco- 
motion; some of which have originatod diroclly from tho 
foreos put into action for the completion of tho railways 
thomselvea, and for maintaining than in offective operation ; 
but moro of which mist bo traced to foolings and mobives 
lying dogp in inan’s nalua, bab whieh have boon stimulated 
into activity hy cirommatineos comnoeted moro or Joss inti- 
matoly with the physical ohangos of which tho railway syatom 
has beon produotive. Wore at yotin tho infiney, or, at all 
ovonts, in tho youth of this aystom; and if’ the pasb proxonts 
mitoh of importance to the historian and moralist, tho future 
oftora ag wida, ov a wider, oponing te the apoanlative philoso- 
phox, With questions such as those, however, it woukl ho 
promaturo to deal, {f railways aro in thoi youth elsowhoro, 
hore they ava in Lhoir infeney; and it will be mova imuiedi~ 
atoly in¢evosting and useful lo inyeatigato the stops by which 
thor vountrios haye arrived ala position so far in advances of 
onraolves, than to speculate upon tho possible changos which 
nay tako placo lore, when wo havo availed ouveclvos of the 
oxperiones of othors, and, by the exergise of skill, onorgy, 
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and porsovermice, fiavy brought those eater info netion, 
which lave producad so mavyellous an efleet alwwwhore, but 
which, for tho prosent, avo wilh ua dommant. 


In tho short compass of a paper Tike thia, if would le 
impossiblo lo give anything liko a history of the varios stops 
by which tho common enst-iron (ram of the coal distriety, on 
whieh horso traction ouly was vised, has developed itself inte 
tho wrought iron railway, (raversed by stonm engines of great 
woight and power, A skoteh is all that ean he stlomptedl, nad 
is, indoed, all that is required 5 for our object in this Colony 
should bo rathor to avail oursalves of the principles whieh 
havo boon established during the course of a lore series off 
osperiynonty, (han to follow blindly iin track whieh would 
load to waste of both timo and money, and very uel heed 
tho dovolopment of tho resources of the Colony. 


fi tracing tho oxtemion of the railway ayatem in 
England, it may bo aswell to look daek somo lune and 
fifty yours, and (o onquive what was (ho atate of the ronda 
about tho end of the seventeonth eontary, brome all the 
accounts whieh have hoo handed down fous, if would aeom 
that conds in Baghind at that time worn very similar to those 
(eaoks which avo in this Qolony dignitind by the muna: ludly 
Jaid ont wih refavones Lo the county (hough whiels day 
passad, and worse conslenetad. Ti the yene 1700, however, 
tho domand for inerousod Lieilities for transport foreed thy 
Togialative lo consider Uw moun by whieh an dupravement 
gould bo mado in’ tho condition of the main lines of’ comune 
nication ; and tho system of turnpike trusty commenced, whieh, 
in tho course of little moro than a century, eavered Mayland 
wilh a notwork of roada, tho agirogate length of whieh wae 
nob Joss than 24,000 milos, 


Undor tho turnpike aystom, however, thy improvement 
in Uhe stato of tho rouls was very slow 5 the tntvednation aft a 
hollor schema of managemont produvad, of eonrae, sone 
beneficial cMvets, but this could nol vomponsnte fae the want 
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of oxporionce int Cho construction and management af the 
rowdy, or of a knowledge of the gonoral prneiplas which have 
heen the result. of many oxperiments, some of which have 
proyod smeeossfil, othora, most usucedsful. We nub not 
ho surpeivud, therefore, to Jeara tat in tho year 1800, aflar 
the Iabour of a contury had boon bogtowod upon the roads, 
thoy wore in an indifferent stato; Uhl the vato of travelling 
upon thom was slow, anid tho evst of transport great. 


Tn the middle of the last contury, altention was drawn to 
the advantages allorded by water transport, aud a vory larga 
eapilal was expounded upon eanals loading from tho groat 
mumufreluring towns to tho motropolis, and to (he sea-porls, 
Tho effect of the chonpnoss of this moans of communication 
was vory visible in tho inorcase and deyolopmont of mame 
fucturing industry, and in tho onhaneod valno of land in the 
wieinily of theso great channals of trado, 


Tho nocossity of adopting somo means hy which the 
traction on ordinary roads could bo lessoned, was first folt in 
tho Northorn Golliory Distviot; and wooden tramronds wore 
fival laid in tho neighbourhood of Noweastlo, at tho end of tho 
xevontoonth contury, Lhoso, altor atime, wore oxchanged for 
oastiron, which was found, from its durability, to ho choaper 
than wood. Wrought iron rails wore subsoquantly adapted, 
when the demand fox inercased supplies of coal made it noeea- 
anry (Oo pubstitule stenm for horse power, 


Tn 1826, tho commencoment of tho railway ora, the 
condition of Mngland, so fav as regards the means of internal 
commuttiontion, may bo aumued iyi as Gollows, ‘Tho country 
was travorsod hy about 25,000 miles of turnpike roads, upon 
whieh douches travelled at a spead of from oight to twelve 
miles por how, and on which goods woro conveyed by wag~ 
sana, at un average coxt of about 4d. por ton per mile. Tn 
addition to thexa, there was a notwork of canals, tho aggro- 
gato longth of which execodad 8000 miles, upon which goods 
were aonveyed at tho coat of about fe por ton por mile. 


4 


‘Mieve wore, in the coal, and some of the olla mineral dis- 
trieta, sovoral htmndred sniles of iron Ceanayaysa oud enilways 
fur the conveyaneo of minorals {to tho port of shipment, or to 
the principal markola, 

At thot time, howgvor, the domand for incroarod ficilition 
for communication betsweon Munchestor, the wontte af tho 
cotton manufaeliwe, and Liverpool, tho port ol entry of the 
yaw matorial, was so urgont a4 to induce the formation of a 
Company for tho purposo of vonstenoting a raitway hetwoen 
tho two lowns, upon which passongora and goods xhoult he 
convoyod in carringes propollod by stew power; and aftor 
some delay, on aceount of (ha naw and axpanaiva clammetor of 
the work, tho Liverpool and Manghoater railway was opened 
in 1830, 

ho fongbh of this ling is 82 miles, (ho original coat abort 
£840,000, or on an avorago, 226,250 pormilo, Tho votuena 
during tho yonr 1831 wors sullieiont to give a dividend of 
about 10 por cont. upon the above capital, a roturn whieh is 
suftsiont of itself to show tho onormom develomnent of’ the 
trafic bobweon the (wo towns; bub which, whon nnids aod, 
oshibits tho poauliay fonture of a ayuch greater extension of 
tho passongor than of tho goods inthe, 


Shis suecossfl oxporimont on the part of the Mimehoster 
and Liverpool Gorupany had the ofliwt of suimulating: othora 
to follow their oxumplo ; nimnoroua Vompanion wore formed, 
which, availing thomaclvea of tho exporianea which had beon 
gainod during tho progrogs of tho works at Livorpael, and of 
tho daily improyomonts made in tho maolinory of the lava 
motivos, and in all the othor dotnits of railway enginooring, 
commoneod tho construction of lines from tho metropolin 
towards overy part of the country, and in 1864 (ha longth eo 
ploted amountod to 8,240 niles, ala costof 201 millions, All 
this hes boon oxconted in about lonty-five yeara, do that about 
300 miles of railway have been constructed annually, ata voat 
of aboul nine iuillions, or at (he rato of about £30,000 poy utiles 


. 


i] 


Te would by usoless lo go al any loypth into the details 
ofthe modifieutions and improvements shah have bean made 
in tho construction of the locomotivg onging, and in the 
arrangomonty for accommodating the Mliffovent devaripliona 
of trafic. Ub will bo eayily undoralood that tho stimules 
givon lo the mechanics of tho whold workd hy tho intro- 
duction of Iovamotive power upon railways way nob with 
out its fruity, © Alterations and improvoments have been 
mado, and aro daily making, not only in the construction 
of tho ongines, but in all the minor details of tho railway. 
Moat of thoso havo for thoir ohjoot tho dovelopmont and 
oxtonsion of tho pounliay advantages of stoam traction ; 
niannely, tho ineroaso of spood, and of power, for tho purpose 
of mooting tho onormously ineroased amount of trafic. A 
fow oxamplos will suflico to convey an idon of tho nature of 
theso allorations, 


Tho locomotive whieh gained the prize of 2500, offored 
hy tho Diveetors of tho Liverpool and Manchester Railay, 
woighed 4 tons, 5 ewb, and the tondor with water and coke, 
woighod 8 tons, 4 owl, ‘Mw conditions of tho oxporimont 
word, thal the engino should not weigh moro than 6 tons ; 
that if it weighed moro than 4} tons, ib should vost 
upon six whools; (hub ib should dmv threo times its own 
woight atv rato of ton milous por hour, and should not vost 
mora than 0650, fa tho osporiment: tho Hookel, built, by 
My. Robort Stuphonson, drow n gross load of 17 tons, inelud~ 
ing ils own woight, at tho averago rato of 14 miles por hom 
Whon, howovor, ongino powor was practically applicd to 
yailway purporos, it wah soon found that tho wheels of tho 
ongine were apt to slip on the vail in wot woathor with oven 
on ordinary load, and in all weathers, when tho Joad was 
insroasod hoyond a ooriain proportion to tho woight of tho 
ongino. ho ramody this tho ongines wore mado heayior, 80 a8 
to augniont tho friotion upon tho xail, and this additioneto the 
woight was accompanied by a corresponding inoroaso of powor 
and speod 
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Thoso additions to waight and velocity involvad alturations 
in the constenetion of tho railway, ‘Cho light rnila nad upon 
tho Livorpool and Manvhostor lino, which wolghod Alba. por 
yard, woro not, of courao, strong onough to support {he Meroas~ 
od lond brought upon thom ; and rails woighing 45, 60, 7%, 
and 90 Ibs, por yard havo gradually boon infreduend, The 
increased powor of tho ongino, and tho hold on tho ruil 
obtained by throwing additional woight on tho driving wheela, 
onablo tho tain to ascond gradionts, which bolo wore 
worked by stationary or auxiliary onginoss but, on the ofhor 
hand, tho incroased velocity has mado it advixably to pay 
gvoator attontion to the plan of the oad, thy eurvox of whieh 
avo now doseribed with a larger radiua than herotolore, for, 
whon groat spead is required, somo ararifiead mut ba ntade 
in order to seouro a lino as alruight as possible. 


This is a bviof skoteh of what has tuken place in 
England, Tho diftoront atagos in the sento ol’ progression 
may ho atummod up as follows y 


Ist, —Muddy tracks, 

2nd,—Lurnpiko ronda, 

rd, —~Tramronds of voor, 

4th Do. oftiron, 

5th. -~Raileoads with light rails, worked hy locomotive 

onginos at low apood. 

Gth.—Railvonds with hoavy rails, travorsod by angines 
of gront weight and power, drawing londs of 160 tons, ab a 
rate of from 25 to 50 milos por hour, 


Te must not, howovor, bo assume that thoso ohangos 
woro oithor goneral or sinmultancous; that tho muddy lano 
ceasod to oxist whon tho turnpike road was yet in operation 5 o1 
that those Iattor havo boon allogother bunishod by tho raileond ; 
on the contrary, overy change had to mdorgo tho moat dotor~ 
minod opposition, At tho first introduotion of raihyaya, tho 
ownors of property, who aro now ongorly alriving: to got the 
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linos as non them ax possible, oxorled all thoi influones to 
Koop thom ab a distance, It is only within tho last fiftoon 
yoars that more enlightenod idoss have provailed, and that 
people have hoon mado aware that ovidly additional facility 
givon to Jocomotion confers a most important bonofit wpon 
tho county, Leis Gute that in many4inatancos the works of 
tho tnilways havo boon oxnoutod at a cost which the rotmns 
havo not justified, and tho capital oxponded has yiclded but 
a seanty retin of intorost; but thishas boon principally duo 
to mn unwholosono systom of compotition, which has induced 
an outlay upon works where tho nmount of trafic, though 
suffletont to pay the oxponse of working tho lino, and main- 
taining tho rond, is nol adoquato to tho paymont of intorost 
upon the vapital aid out, 


‘Tho oxporiments which have beon varricd on fox tho last 
thirty yours in various parts of tho world, have beon wnifornt in 
covtain voaults, which may, therefore, bu safoly laid down as 
goneral principles for our guidance in discussing tho policy of 
adopting railroads as ow principal monna of intornal commu 
nication. Le has been shown that inorvasod faeilitios of com- 
munication havo an immediate tondeney to augmont tral; 
tho augmontation, howovor, takos placa to a much groater 
oxtond in passongorn thm in goods, Treroasud facility of eum- 
mnivation iy also in all eases prodnetivo af economy ; thia, 
howover, is shown moro in tho (runsit of goods than of passongors, 
Tn the onso ef tho latter, though thovo is ofton an aclual redua- 
tion in the cost of eavoyangy, yeb the pringipal saving is in 
tima, With rogard to goods, tho auttal roduelion in tho cost 
of (ransport ix onormous, while tho benofit is still furthor 
onhaneot by tho cortainty and rapidity wilh which thoy ave 
conveyed. A reforonco to tho traille votarns of Inglish 
railways will ostablish thoxo fuola boyoud a doubt ; and there 
is no question thal wore wo in possossion of similay vohuns 
from other aounteies tho result would bo tho ssmeq Chis 
briof skolel of the intwoduetion of the railway systom in 
agland, nid of its oxtraordinary and rapid dovelopmont, 
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will nol, I trust, be unintovosling s and it will be most usefid] 
iit should have tio elleat of introducing a more close inves» 
ligation of all tha entison whiek have had aa indlaence in 
producing such a sltio of things, with a view to the applien- 
tion of tho rosults of snoh an investigation to the eiveune 
stances of the Colony." 

Tn carrying out an investigation of thin kind, however, 
wvo muat be talon to keop constantly in view the very 
marked difforoncas botwoon tho stalo ol! things in the Colony 
and the mather country. 

Tn Mngland tho population is densoly packed together, 
and tho mannfieturing and agrienttinnl interests ave enor 
mously dovelopud. Tn this Goleny, on (ha eonhary, the pop 
Jation is thinly seattored, and. tho agriaultaral and miaittietur. 
ing intoroats aro yot in thoiy infaney. 

Thovo is tha, inslond of an analogy between (he atate at 
things in tho tivo counitios, a marked and atriking diferonen, 
Wo cannot, thorefore, assume withont proof, That beensa it 
has beon found advisable in Mnghud fo oxpond somo Cheesy 
Inmdved millions in improving means of communication 
alrondy comparatively oxeollont, it will ho to mum henelit ta 
oxpond in Now South Wales v ithe of that aim (or (he same 
purposos bub thet auch an expondituve will le most henoti« 
lal T firmly boliove, Tho very marked dihaonies wal 
oxist bolweon tho mother country and this Colony appour to 
mo to strongthon rathor than to woakon the proundwoelk 
upon which this holiof is based 5 and T trust, before 1 vondlade, 
to bo ablo to’mako you 'partakors of my convictions, Ti 
ovdor to this, it will ho nocossary, in tho feat placa, tata 
oloar and dofinito idoa should be formed of the vature of the 
benofit which tho country is supposed Lo dovive fren improved 
moans of communication, more especially fram railrouds ; 
and itwould ho dosirable, if possible, fo make seme approsi- 
mation lo the amount of this honelit, as imeasnved neaoedingg 
fo some poenuiary standard, Now, tho henetit which the 
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proprietor of a yailway derives from it is moasurod by the 
leat annual return of profit resulling (vom the paymont nade 
for tho conveyanad of pagsengors and goods, altov all the cost 
of transport, amt that of tho maintenangs and ropairs of the 
road lave been dolinyeds bat while this isn correct, represonta- 
tion of the benefit whieh an individidd or a private Com- 
pany enn alorivea fram the ownership of ny railway, tho onso 
Lecomos vory different whon the Goverment, neting for tho 
community at large, undertakes: the construction of guoh 
works 


fi thin caso, tho dirvet benafits, whieh avo moasured hy 
the profit of the railway asi speentalive investnont of enpl- 
tal, and dhe indivwed henotits, whieh ore those rosullings to 
noddoty at huge from (ho vse of the railway, are morged 
logathor, thy conmnunity being both proprictor aud omployor 
af tho railway y atul the amauut af thosa latter, taking: their 
monotary vale only inte consideration, ix very fue in excess 
of tho tormor, ax Thal beable te prove. 


Toko, for instance, tho Mnyglish railroads. Tho divoct 
rouurn to (ho shareholders is: extimatod to boon an ayorago 
from $0 to 63 por cont af tho yeoss reeuipts 5 that is, the 
cont at Camaport and management, dogother with thiag of 
kooping thy soad iu repair, absorbs about from 45 40 80. por 
veut, of Chexe vecniply, Towing the aheve bulanco ag profil: 
UW te naw (onud, hawaever, that while the (adie is dontin« 
ually inoversing, as ix shown hy tho emnal voltrna, tho 
sharoholdera are receiving but a yory smal} intoresh on they 
anpitals that ia, the diveet bonelit, as hofove dolined, is 
amull, ‘With regurd to tho indirect benolll, wo have, Inokily, 
tho inonna of nvviying at the mmount of tho saving in tho cost 
of conveyance of yoods, in tho fuct, that tho averago cost of 
sartage upon a goad turnpike road was O}d. po Lon por miloy 
while on tho railway it varies (rom 2d, to Sd. 5 thal ia, there fa 
wsnving of upwards of 70 per cant. in tho coat of transport af 
gonda; while in the conveyance of passongors, if tho aetual 
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{2 
miles from a omarkel, and assiuno the produc availible dive 
yale to be 800 idiots of grain of gomo xorl This, whieh 
would woigh about 20 tons, would, at the rate af ax. por fon 
por milo, vost, for Ueknyport only, L200, or fs. por Tnuhel; 
and tho farmer would,rof course, ho wttorly unable to compote 
with the forvign producer, Even tho firmer in Michigan, 
who has to bring hiv grain, ov the Hour produevd from it, a 
distanco of nonrly 2000 milos to Now York, and from thenes 
19,000 o 14,000 miles hy ton to Now South Wales would 
bo ablo to undorsell a farmer living not moro than (00 miflog 
from Sydnoy, whosy only connmnication i4 hy (he ordinary 
roads of the Colony. Plave, howovor, the famuoy within afew 
miles ofa railway, and every thing is vovernvd 5 his produce 
is convoyod to Sydaoy for V50 instoad of L200 ay for ty ded. 
por bushel instoad of fa. Tlo ds, therefore, fia position to 
undorsell tho foreign producer; and, acmarket boing taed 
for the produco of his fivm, tho had ins the noighboutliood 
assumes & valuo proportional to ity quality s anda aise in the 
prico of and of from 300 lo 400 por cent. may fiirly be 
oxpoclod, : : 


With vogard, howovor, o (hove aeulations aw (a Un 
anount of fudivoat bonolit, it will bo seen tint Lhoy ave based 
upon tho assumption thal tho cost of taansport pen the rails 
youd will ho G@ por ton por aimilo, Tt is trie that this ix dhe 
charge a progont on tha Paramatta Railway, but iti ta be 
obsorved, that oul of this sum of Gd, Cho Governmont revulves 
upwards of 24d, ay intorestof oapital Uy thon, the charge fir 
tranaporl wore rodueod by this amount, the bonetit fo tae 
communily would bo enhanced to an ug, if not to a grontor 
oxtont, by tho slinulus givon to production, and the inevease 
in tho valuo of propurty, 


Tho inferonco whieh Iam disposed ty draw from what 
J have horo stalod ix, that in undertaking thu constietion af 
railways by the Govornmont upon a lerge seale, il would, 
perhaps, bo wiso to rolinguish allogothor tho idun of obtaining 
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any diveel bonolit, from them in tho shape of intorest of 
capital, and to bo contont with tho indirebt returns acorning 
from tho saving in tho gost of transport, and the ineronso in 
ihe value of proporly. ‘With regard tod@ho formor, il would 
give ovidenco of tts vsisfence in the genoral dovelopment of 
businows of overy hind; but the Inter would assume a 
angihly shape, aud would pour more money into the Troasury 
than would componsate for the capital aunk in consleacting 
thy railway, Ll, for instance, tho Govornmont, boing the 
ownor of 200 millions of aeves of land, wore to sink tho valao 
of ono-fourth of this in the construotion of railways, by whiclt 
tho value of tho remaining threo«fourths would bo doubled, 
the aciual monyy profit to tho Colony by tho transaction 
would be oquivalont to tho prosont valio ol 150 millions 
of nevos of land, ixvospeotive of all uthor adyantngon, 


Tu advocating a largo antlay upon tho raihvays as tho 
only mado hy whieh this Colony oan over bo mado capablo 
of supporting a dono population, and, theroloro, as tho only 
mous hy which ff ean ho mado prosporous and powerful, 
Tnnat not bo understood as pledging myaalf to tho adaption 
of any puttiolar xohomo. 1 isn mattor of vomparative um. 
{mportanca whether wo adopt tho wile ar the nuvow gauge, 
T de not thiule it ta necessary, under our provant civeumalancea, 
to inaint upon wnilormily of gauge ad a mattor of nocorsity, 
although it woukl, 1 acdmit, ho dosivablo to oatablish romeo 
uniform aystom, What wo do roquivo ix tho railway or 
vamway, (for in principle they avo idontical) that is, tho 
hard, uniform, and eonparatively level surfaco upon whioh 
carrlagas enn run without much friction or rosidlanea, ‘Tho 
nature of tho road ia altogothor indopondont of tho powor 
whieh is to bo used to transport goods and passengers upon 
iL ‘This may ofthar be aleum or animal pawor, tho charactor 
hoing dotommined by tho nature and amount of tho tragio on 
tho road, ov hy poouliar considerations which may mako it 


nore oeonomigal to uso ono kind of powor than another, It 
a 


a 
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is true that in tho gonsidoration of any partiontar xehomo, tha 
desoription af power to bo employed aust have nmel infli 
ongo upon tho dolails ; bub a railway ia still a railway, Horgle 
the carriages sro dixwu hy horses, and the honalit to the 
country through whieh ié passos may be quite ax greab ia 
such 2 caso as if Jogomative powor word ompluyad. i may he 
asked, what power will it bo doaivable to employ in this 
Colony? ‘Lo this tho simplo andwor would soem to he, that 
which is tho cheapost, provided if bo sufivient. In Nuglund 
tho amount of draffie upon tha differant lines, and the demand 
for spocd on tho part of tho passorggora, had mada tho iniver= 
sal adoption of steam power a matter ef noaosaity ; but before 
wo assume this (o ho the ergo in New South Wales, a propor 
onloulation must bo mado as to tho relative coat and gflejonoy 
of tho difforont kinds of motive powers Ido not, of aaurso, 
moan to infor thal choapnoss is Wo bo tho only consideration 5 
but I do moan to say that, in tho presont gordition of Chi 
Colony, ié would bo unwise to inowr any groat additional 
oxponso for the purpose of inevensing tha speed of troussit 
beyond ton or twolve miles por houv for pussongors, Uy thon, 
horso powor oan bo shown to bo choapor than atoam, and, 
though slowor, compotent to the convoynney of the Grails 
which is Hkoly to como upon tho line for somo yenra to 
como, I should corlainly yooommond that tt showdd bo em. 
ployod, 


{n discussing the quogtion of the relative exponse of the 
tyyo systoma of locomotion, the anlnal cost of working tho 
Jino in onch case is not tha only matlor to ho omusilured, 
The cost of constrpoting tho vond in pithor ono must antor 
into tho comparison, Jor instance, for sleam powor tho ling 
must bo atraightor in plans losa atoop and abrupt, and lesa 
undulating in soation s the rails mwat bo honviow, and all the 
work pon tho road moro maasiva and substantial; whilo evon 
ypon the moro solid yoad, tho wonr and toar of tho heavy 
Ipcomotives going at spood, will bo fir prontor thon that 
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anusad by hovao traile, Talciug all things into considoration, 
XL should ha diapoxod to holiove that thd lino prepared for 
locomotive powor would cost al Toast dowplo of that laid down 
for horso powor; and tho wom mid tar will probably be 
larger te tho sang proportion, ‘Lhig, howovor, as I said 
bofore, nrust be dotormined by calovlation and oxperimonts ; 
aud J hopo on seme future oecasion Wo ho able to lay bofore 
you tho vogulls of como which ave now in progrosa, 


T have in tho proxout papor confinod mysolf as much ag 
possiblo to tho gonoral qnostion, on tho satisfactory olucidax 
tion of which tho adoption of railroads as tho ordinary moans 
of communication must dopond,  Tovonftor, 1 trust full aes 
counts will ho Laid before tho Saeioly of the practical working 
of tho difleront aystoum which may be triod, and tho mombors 
will thon he in a position {o rendor valuablo sorvioo to tho 
Qovornmont, hy olassifying and analyzing thoao roturns, 
from whieh only wo ean hopo lo dedueo results applicable to 
tho peculiae circumstances af tho Colony. 


¢ 
SECTION lL: 


Mn a papor whiol® Eroud to tho Society Inst your, 1 ave 
a skotoh of tho dovelopmont of tho railway ayatentin Engh, 
togothor with some goneral romarka upon tha Rivas 
which might bo anticipated from the application of u similar, 
or, porhaps, I should say analogous, ayatom to Now South 


Wales. 


‘hoso advantages T was in a position to ayyort would he 
yory gronls but, as my abject at tho timo waa to bring tho 
quostion in ily broadest fontares under the comddoration af 
tho Sooiety and the public, 1 abstained from any altompt 
to disousa it in dotnil. T expressad no opinion ay to the pars 
ticular charactor of road, or as to the powor whih it might 
ho advisable to employ upon it 


Theso, as I snid al tho timo, wore mattors which aryght to 
bo detorminod by obsorvation and exporiments and it is 
with a viow to bring wider tho notieo of tho Solely such feta 
and obsorvations as havo beon elicited in various ways daring 
tho last tielvo months, that I now lay before the mombora 
this, which may bo lookol npon as a anpplemont fo my 
formor paper, 

T may romind the mombors, in the first plaaa, that the 
subjoot of vailvaya has been wador the consideration of a 
Committeo of tho Togislativo astembly, aul that teeta and 
opinions havo boon cliciled during tho examination of soveral 
wilnossos, all of which, having hoon printad, avo naw in tho 
possession of tho public, In ardition to this publinhot 
matter, T havo boon placed in possossion ‘of aay of infor. 
mition having roforenco to tho employment of horse power, 
hoth on common roads, or wooden trams, and on iron rail. 
yoads;" all of which has an impoxtant bowing upon the ques- 
tions whieh will have to be determined, namely, thy chareeter 
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of the road which it would bo advisnblo to constrtot, and tho 
ature of the tractive power to be omployed upon auch road. 


T have also bean freniahed with a report on the railroada 
of tho UWnoited Sitntos, addressed to thy Uommuittoe of tho 
Privy Gouncil hy Captain Douglas fialton, 2. U., whieh 
contains much yahwblo information. 


Having thon, suoh a mass of information at my disposal, 
1 fool that Tam now in a position to disensa those quosttons 
upon which, in my formor paper, T daclined lo expross an 
opinion ; and as tho subject is daily assuming moro and more 
importance, wholhor iL bo regarded as a moro question of 
economy, Or as one, upon tho propor solation of which the 
futuro advaucomont of the Colony must mainly dopond, I do 
nob think Chat the Society oan bo called upon (o consider one 
of groator intorest, Beforo T procoed to onquiro into tho 
charactor of tho roads which it would ho dosivablo to sub- 
xtilulo for those al prosont in oxistoneo, 1 may as woll altompt 
to give aimoyo dotailud skoteh of the laltor than 1 attompted 
todo in my former papot, ‘Cho following gonoral doxoription, 
fvom parsonal observation, will apply to both tho Wostorn 
and Southorn roads, 


Irom tho torminus of tho railroad at Paramuatla, or 
Liverpool, thexo roads pass, for a eorlain distances (somo 
tavonty oy thirty miles) Unongh onelosod proporty.  Thoy 
are, ay tv yonoral rulo, badly taid outs that is, but litte 
auontion has boon paid to the form and inclination of the 
ground; the avlyorts and bridgos havo in vory many instances 
boon aonstructal of porishablo matoviala, and with little rofor- 
ono to tho quantity of water which would havo to pass 
through Uns little ox no ationtion lias boon paid to drainage; 
the soil boing gonorally a strong tonacious olay or lon, 
and the rond having but in fow inatances boon motalled, those 
portiona of tho lino aro in wol wonthor almost impassable, 


Jn dry woathor tho clayegota baked and heard, and tho 
powar expended in moving a load upon those roads is thon a 
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minimum ; but tho surface ia at that timo eovorod with a soft 
impalpable dust, which is not only most unpleasant to traval- 
lors, but also causes a pront rosistanvo to travtion. Ifrem the 
point whoro those rads onlor tho bush, that is; whon thoy 
aonso to bo fonead in,, thoy do not improve, Tho difloultiog 
whioh avo opposed to locomotion do nob diminish, though thoy 
vary in charactor according to tho nature of the country 
through which tho roads pass. ‘Tho obsurvalions which wore 
mado ag to tho faulty direstion of tho road, the absonae of 
drainago, tho bad construstion of culverts, &o., apply with ag 
gvont forco to tho roads through tho buah ay lo thoay through 
onclosad land, 

Where tho bush is not too denso, it may occasionally bo 
possible, whoro tho uanal track is vory muh out up hy tratlio, 
to divorgo, for tho purposo of oxcaping komo partioulay obata~ 
cles; yot, whon tho wonther is wol, the ground in tho bushi is 
ay saturated with moisture as the rond ilsolf, and whoro tho 
orual of vegotublo mould, consolidated with roola and yerota« 
blo fibros, is onco brokon through, tho sub-soil fa ineapablu of 
rosisting tho action of the whoola, and conslunt accidonta take 
place. 


Whon tho voad pasios through a sandy soil, the draft, 
which is vory hoavy in dry weathor, ia loss so in wot; but the 
drains avo spoodily chokod by tho sand brought down hy the 
rain, 

Tn rooky soil tho inequality of surface is a constunt in- 
podimont to traction, both in wot woathor and dry; in the 
formor tho hollows ave Mlod with mud, aud tho road constats 
of allornations of mud holas and hilloeks, tho ofleot of whiolt is 
most injurious upon both eattld and carriages, and in the Inttor, 
though tho holes aro full of dust or sand instond of mul, the 
rocky obstacles romain ax prominent as ovor 


his dosoviption, which from porsonal obsurvation I can 
testify applios to tho Southorn and Wostorn ronda, is, I boliove, 
. equally applicable to tho Northern line frum Maitland, with 


. 
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tho additional obstacles arising from tho moro nmnorous water 
coursos, in that lino, which, not boing bridged, become impase 
gablo in wot worthor, and which, bosidos the delay and hin- 
dvonco (0 communtantion they aveasiony ontatl annually tho 
Joga of xovoral liver, ‘Tho correatnons of this aecownl af the 
alato of the mai linos of communication throughout the 
Uolony will, J think, bo vouchod for hy many of the membors 
now presonl ; and if will not, thoroforo, bo a mattor of sw 
priao Ghat tho cost of vonvoyanco pon those roads should vary 
from a minimim of La to a maximum of 29, 44d. por ton por 
milo; or that the avorapo rato upon tho Northorn roads should 
bo Le. LOdd, por don por mils, on tho Westorn roads 1s. Ld, 
por ton por milo, and on the Southorn Le, 114d. por ton por 
por mile. 


Tho loga and ineonvonienco which sugh a stato of things 
occasions cannot of courau ho monsuved by the difforonco of 
cost botwoon (he tranaport on thoso ronda, and that upon oithor 
a good turnpike xoad, or a rnilrond ; allowance must bo mado 
for tho dolays which conatently take place, It is not en 
yweomimon oeaurronco far a drag to bo upwards ofa month in 
going from Bydnwy to Goulburn, a distoneo of 126 miles 5 or 
six wooks babwaon Sydnoy and Ueuitwood, a digtines of 185 
milog. ‘Tho fimmon is often provontad Crom sonding down hia 
whoat ab tho tino who tho market would suit hin, tho roads 
boing doo bak te povmil him to vonturo his foams upon thom ; 
av tho price ef transport so high ag to swallow up all tho profit 
on his oop, 

As, howavor, tho dilloronco of coat of eonvoyanco upon 
thoso roula and upon a good twmpiko or railroad is the moa~ 
aure of tho minimum amount of injury dono to tho Colony, it 
mpy bo aa woll that I shonkd givo an approximate estinante of 
its monoy valua 

Mong tho Nor(horn road 25,800 tong of goods ava ryoyod 
for variqua diglanoga which, whon xoducod, givo 1,188,770 
tone moved ono milo fo £110,658, or, at tho averago rate of 


4 
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1s, 104d. por milo, Now tho cost of moving goods upon a 
good turnpike rontl should not exeoud Y4d. por ton por inile, 
which would bo a gaving of [a 4de por ton por imile, or in 
round nimbers af $62,887; while, ona railroad, this qui. 
tity of goods might ba movod for Gd. per (on por unite, or Toxy, 
and tho suying in this vase would be 081,059, 


Along the Western road tho trafic ia oyuivalont to 
1,615,725 tons moved ono milo for a stan of C150,787, or at 
arato of Ls Lida. Tho saving thon, in this envy, ab Cho wtos 
statod above, would be 292,800 in tho enso of a tinnpike 
yond, and £116,344 in tho anso of a railroad, 


On tho Sonthorn road tho trafite ia oquivalont to 1,906,022 
tons moved ono milo for £188,672, ov at tho raty of fs, EE bd 
por ton por milo, ‘Lho saving in this ease woul ameunt to 
£112,830 in tho caso of a tummpike vol, and to C139,700 in 


tho exso of'a railroad, 


Along those throo lines, which may bo tormod thy main 
artorios of communication, tho loss Lo (ho inhabitant ef the 
dilforont districts, oceasioncd by tho badness of tho reads, 
amounts, on tho transport of gooda along, to £268,517 por 
anim ; and, wove a vailroad the inonna of conmuntention, 
tho saving, by tho uxo of it, would amount to CO8k, 175 por 
aun, = "This, | hove said, is the minimum amowi. TE have 
allowed nothing for tha inoreasad expense la pinssanyora, T 
havo said noshing of tho diminishad value of Iand, F hayo 
moroly takon tho rotunna of oxisling trafile, and have shown 
that (ho saving in tho oxponso of convoying if would justify 
an outlay of Oxpital on thoxo, thro lines, tho longth of whieh 
amounts altogothor to 843 milos, of 25,870,810, in making 
turnpike roads, or of £6,768,500, in the construction af rail 
ways; thal is, of £6,870 por milo upon tho one, or 28,000 
por milo upon tho othor, T havo agsumed 944, por ton 
por adil as tho fhir chargo upon a good tonptko road 5 this 
was tho avorago chargo in England provious to the conateno. 
lion of raihyays, and it vovored, nol only the cost of transport, 
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but also the tolla, whieh producal a pum adequate to maintuin 
tho voad in repair, and, in many instances} to the paymont al 
somo interest upon the eapital expended upon the formation of 
the road. In this Golony, hewever, Udo sam taken as the 
avorago coat af transport is chirgonbloawilh but a very small 
amount af the repair of the road, tho tolls received upon the 
diffevent routs do net rmonni on an average to moro than 
£5,600 ov to L218 por mile on the whole longth of the read 
charged with toll, while the Legislature hay appropriated, 
during tho prosont year, a sum of £29,000 towards the main- 
tonanco and vopnir of those rouds, whielt sum ought proporly 
to bo added do the amount of saving whieh would acerus wore 
tho roads placed in a proper alate, und which would rapresont 
an additional capital of £580,000, 


Tho stato of tho vols, thon, is such as not only (0 cen. 
asjon a heavy annual lows to tho community, It to saddlo it 
with a heavy amount of taxation in adiition. By whit moans 
onn so wnisttisthelory a state of things he romediod ? 


hove are Uivoe males of doing this whieh naturally pro« 
ron thonolvos. 


Tale By tho eonstenotion of tu npike voady ; that ia, of 
rons proporly laid ont, dindinol, and nmendansiaod, and maine 
tainod ont of the procoeila of tolls. 


2nd. By tho construation of railroads on whieh horse 
powor will bo used. 


ded. By the construction of railroads on which the 
traction will ho porformed by sioam: power, Tho proference 
to bo givon te any ono of those svhomos over the athors must 
ho dolermined by a eompariaon of tho advantages and disad- 
vantages sitondant upon each, and hy a correct ostimato of 
tho charge whiah it will ho novessary to impose upon gous 
nnd pasgongera, in order to cover the cost of traction, that of 
keeping the road in repair, and the interest of the eapiial 
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vxponded in making the road. ‘Lo an analysis of these matters 
[ will now procond to draw your altontion, 


Int. As fo tuenpiko roads, 

Theso, when in’ thoit best condilion, ave tracka broad 
onongh for difforout vbhielos to pass onel other, laid out at as 
gradual a slope as the nature of tho country will permit, prra- 
portly drained, and covorod with a stratum of hard broken 
stone of suiftolont thickness to resist tho aetion of the (ratte, 
and to proloot tho foundation of the rond from the rain falling 
on its surfaco, pon sneli a road, whon praporly conalrnetod 
and Itopt in vepair, a horse will draw from 15 to 20 ove, not 
weight, mid tha cost of conveyanco will bo frame dyed. to 12d, 
por lon por milo, incluling of coursy in this Au sian pint Coy 
tolls, out of whieh tho eost of inaintaiing the read in repair 
must bo defrayed, as woll os tho interest on tho oupital expendad 
in ils construction, ‘Tho amount of the eapltal required will, 
of course, dopond upon a variety of vireumatanees y the chia 
ractor of tho country, tho natave of the sail, the quality of the 
matorials, and especially the price of Tahow.  Lnking, how 
ovor, all Lheao matters into considortion, tho cost al! ean 
atructing properly ono mile ol road may bo oatiraated roughly 
at £8,000 por milo, 

Tho cost of a yailvond whieh is intended to be workit by 
horso powor, will not differ miatoh from (hat ofa inenpiko read, 
‘fhe hoavy oxponse of outings and embaulsmonts for the pur- 
poso of diminishing gradionta, whieh, when locomotive power 
is omployad, ara works of absoluto necessity, is, in this ange, 
nob required, Lam aware thal, in making thin slatement, 
am pleasing my opinion jn opposition to Chat of Hiysinvors of 
xome expori¢neo; but the dillerence betiveon ua is mora in 
appearance than reality, and is duo to fhe fiet that we look at 
the subjoct from difforont points of view; my oljout being to 
showehow a given amount of goods and passongors ean he eons 
veyed from ono point to mothor at tho Ieaat possible cost, ane 
Cheir’s being to oxploin how tho greatost result ean bo derived 
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trom a given amount of powor. Lt is, of course, mngnestion~ 
able that tho advaningo puinad by tho substiution of tho hard 
and smooth ivon rail for the soft and rough malovial of the 
rond, is a maxima whon tho road is absglutely level. fn this 
ease, wo learn hy exporionce that a horge ean dimy on a vail 
yond, about eight times the load whieh ho can move nlong a 
tumnpike road. Ou an nseont the power which the hors has 
dy exort dd compounded of Unt which is nocesiary to overcome 
the force of gravity, aaul of (hab which balancos (ho fiction of 
tho road, ko. Tho lovee of gravity is, of courso, the samo on 
both rovd and railroad, and varios in proportion to tho stoop~ 
noas of tho slope of tho road; while tha friction is ov constant 
quantily, or nearly 40; that of tho Gwnpike road boing oight 
times as grout ay that of tho railroul, While, therofore, the 
ratia hytaveen Cho ellvetive powor of’ a horgo on a vatlvoad and 
on a macndaunized road, when both are on a lovol, is ag eight 
{o one, (luis ratio is reduced to theea to two whon tho vond te 
on mn uaeent of ono in twonly, and to soventoon to thirtoon 
whon gho aseunt is ano in tou Lb is, thorofare, avidont that, 
fo got the full benofit of the powor wuplayod npan a railroad, 
tho gradients should ha ay aay ad posaibla, Tf, howevar, tha 
gost of roduoiiye the road to this state, hat is, of making tho 
esti audings act aibanlenonte, bo rot, ho firlorost of this 
oxtea clurgo may oxened tho saving in tho gost of Uno motive 
powor s br Chis cave it would avidently he wnwise to expond 
monoy fox sual a prtpore, the fnlorest of whish must be mol. 
oithor by an ineronsed whinge upon the conveyance of goods 
and passengers, or hy a general tex upon the whole conmunity. 
‘Coleing this viow of the subject, it is ovidont that tho solution 
of tho question must depond apen Ue guuntily of goods and 
passongors convoyed, Tf tho trnfie ix hoavy, x small saving 
in tho vost of (raation por ton or per passenger may bo sutli- 
cient to cover a largo amomnt of intorest ; but whon the {rate 
ix small, and whon tho gost of locomotive powor boars but « 
mall proportion Lo tho sum chargeable as intorest, ox to the 
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coat of mainiaining tho road, il is evidently desirable to reduce 
these itoms to amininin, 


fa comparing dho cost of consirneting a maoulamizet 

road with thal of malting railroad, whon tho geadionts ave the 
samo, all that is roquifod is to determine the volative vast of 
covering the former with motal, and of laying: down thy vail 
on tho lator; tho toma for loneing drainage, including bridges, 
enlvorls, &e., will bo tho anmo, er noarly (ho Hame, in each, tho. 
adyantagos boing a little in favour of the railroad, aa, frou ita 
narrownoss, tho width of bridges, culyorts, ba, would not be 
so gront as upon tho (urnpike youl. Now the cost of brolcon 
stono dopends on a variety of cirsumataneos, Mi Bray, in 
his ovidonco bofore tho Gommitteo of tho Legislative Assembly, 
says Uiat it ix worth £0 shillings por square yard, er for a 
voad 18 foot wide, £8 por running yard, ov 25,280 per milo. 
‘This stalemont, however, must have roforenve to tho vieinity 
of Sydnoy, and cannot bo admittod ax an element in dotor« 
mining tho cost of such work alsowhero, On tho Southorn 
road, the Surveyor estimates the est of macudlamising ab 
from £2,500 to 23,500 por milo, Tt will, howovor, bo safer 
lo ealeulato the aetual amounk of Inhow whieh would ho 
oxpondod in proparing and apronding motel of good quality, 
and this may ho roughly statort ax Lollows 


tale Queorying -A man should quarry 24 eubo yords 
por day, and this quantity will nob vary mnch, whothor tb bo 
necossary to ui powder ox not. ‘The cost of quarrying a 
yard of motal will, therofore, bo ubout twoefifths of tho daily 
wages ofa Inbouror, 

and. Breaking.—A mon will broul halt a yard goud 
molal por day, or perhaps more, say theeo-fifths of wu yard, 
‘Tho cost thon of broaking will bo 14 of tho duily wages of « 
labourer. 


° 
Bede Cost of Carting~-Lhis woukl dypend upon a 
variety of civcumstances ; bul, taking an avorago load of twa 
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unilea, tho vost por yard might bo putab ds, Gey while Uhat of 
apronding might amount lo Le Od, ‘ 


Summing up those variona iloms, it would seum that. the 
coat of qanveying and breaking: woukl avtount about 18a. Ged. 
per ouho yard. Labour bois valnodt ab Gs, Gee por days 
add to thin da. Gee for carta, Le, Gd. for aprending, und tho 
goat por eubo yard, would he 18s 4d. Wf the avorngo thidk 
noas of metal bo takon at six inches, and the width of tho 
yond a. six yards, ono euho yard will covor a running yard of 
rond, aud the cost of metalling will be about £1,618 por mile, 


Whit thon will he tho cost ofa xinglo lino of railway, 
including, of course, a suficient numbor of sidings, &o., to 
necommodaty dhe (eile in both directions ? Chose lator may bo 
assumed, On un ayorege, lo inerease the lout of tho singlo 
way, front 1,760 yards lo 2,000 yards por mile, and the cost of 
tho work will vosolvo itaul( into that of the following: itoms t— 


TivstaeRAILA AND ULATKS. 


Svoond,—Sront Brooks, on Woonsn Srenrens, As Brian« 
Rue vOR "1 CHARA, 


hinds Jtixina Cirams AND LAYING tina Roan, 


Powtl. Making dood VI BALLASTING AND KOADWAY 
DE WHEN WG RATA 


Tite RAILS AND Uta rns. 


Ag a 05 Ib. ruil was considera to bo sullieiont for tho 
Liverpool and Manghostor Railway whon worked hy locomoes 
tive onginos, Uho aame woight of rail will bo amply sufticiont 
fov x moro horse track ; thon 2 x 85 x 2,000 «-- 140,000 Lbs, 
or say G8 tons will bo the weight of rails roquired for oach 
milo of road; and this, ab £12 por ton, will amount to £756. 
Tho chaixy, if placed at five foot apart, will woigh about 20 
tona, and, allowing for hroukagos, may bo chargod at £10 por 
ton; making a total for chairs and rails, of £056, or say 
$1,000 por mile, 


au 


2ap,—Sronw Biocks, ON Wooden SaeRII 

In many parle of the country iL would bo ndvianile ta ise 
stony blueks to carry the chairs; thuse were formerly ued 
vury gonorally on railroads in Unglued, but it waa fuund that 
tho jar of the heavy oggine upon them ead dikplacaments 
and broakages ; this, however, would nob be the ease ia a 
mero horse rend, and tho cust for repaira woukl be very much 
lossoned by tho omployment of slone instond af woods but it 
stono blocks cannot bo proaurod, Len eros sleapors al every 
five feol, carrying a longitudinal beaver & x G, would answer 
ovory purpose, Whon such bearers are used, to rails might 
be made vory much lighter; bul withoul making my allow. 
anco for this, tho cost of sleopors and wooden roils would net 
excood £500 por milo. 


4,200 Sloopors at Le Odes ccc a MO 
4,000, Cubie feot ofaquarod timbur, 8x Gate, 400 


senesced 


LAO 


Bay £500 by propor arrangumonts, by making usa of 
steam powwor, and hy applying a varioty of mechanical expu- 
dionts to the preparation of tho timbor, thix coat right bo 
vory much reduced, Tho cost, then, oftho matoviala of Ui roud 
would not oxcead 21,500, 

8up.— Pixie Cams AND LAYING RAL 

Tho cost of tho Tnbor of doing this may be put at 400 
por milo, T boliovo that the charge for this, on tha fagunie- 
tivo railroad, ix about £500; Int, looking lo the oxtin are 
and altention which ix required on such a vond, Lodo not 
think that J huye wuder-estimatyd tho cost, 


Aut. MAKING HOOD WS BAULASIING AND XOADWAY BRIEWHHN 
* win Ras. 


d vory heavy item in fixing tho rails of a lonomative 
railivay, is the “Ballast!” aa it is called, or tho bod upon 
which tho sleopora vest. ‘Chis should, if possible, bo eompayed 


. 
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af gravel, or some matovial which, while it admiis of being 
moved 40.04 to he foveed amido the Keepers, forming (hus n 
solid, bed for Chont, ix porota, ao ns nob. to rolain moisluve, 
rank nob aseeptibhs of hedaye noted an hydho weathor, Cravol 
ia, de thet, Che lest hind of Hallast, and af’ this nunlorial it te 
usual to plien a thivkues of 1 feat @ inehos te 2 foot 
made the sleapors, Chiay however, which ix almost @ imatior 
af uevessity when leeanatives ave used, would ho a Noadlass 
expenditure when tho youd ia intondod for horze powor, Tn 
the former ease the raul ling net only to withstand tho? aetion 
af the Toad, Cutt iy of tho aands. and the leueks in whioh thoy 
are conveyed nnd this ata speed at lonst donblo of that whieh 
could vor hie adiined on a hovae rond, but it has to withstand 
the nation of the power ipolty iy tus alinps of tho Jocomative 
angie, whieh may bo representa ay equal ton load of from 
Tone to nix Cans por ouch wheel, moving with a vologity of 
from 25 ty M0 mites jaw how, No Weenntion can be too 
grok to take, whieh may onabla the vond to withstand the 
netion of woh a faves, whether we loale to the }romuanenoy of 
thes vond itself, ae te the fital elfeety: whiah minut necossarily 
onanre fran iiy failine whieh might conse the train to lonvo 
the oil. Hat ie hurse road the action af (he disturhing 
foreos in pe nlisdt, Oaitowhen the roud is Intl Non evry aleop 
ous With tangsitctioal beers, those sight be plied at oneg 
an the antes of the peannd, and when stone blocks are 
wmployod, they anight be beddel inthe suil, ne particular 
proenutionn Invine: taboa te insure Choir stability, 


E find that in the Arorisoy tines, where it hes hoon din. 
cult te promare ballast, we ditele tia hon ting arench sido of 
the von, the soil from whieh lie lion banked Up oan ae fo 
cover the wontee af the sleeper, but sloped allt on enol side, 
lwavinge thee ancy oof Chee sleepers oxpexed in ovder to allow the 
rain to draw all rapidly. “ 

Looking, (horefare, at thie diference above stated ho 
tween the vailrend fir lormmutive, aud that far horse power, 
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tho coat of the ballast may be morgod inte dint af the horse 
tack, tho matoriad voyuivod tor which will on tt longth of 
2,000 yards, allowipg a dopth of 12 inchow aud a width af 6 
foot, amount to 1,880 cubis yards, and tubing: Ua at an 
avorago of Ss. por yay, Ute cont will ho CA87 per mile, 
Summing up theso various items, Viz be 
ow ab, 
1,000 00 
hoo 0 
soo 4 0 
oto 0 0 


Would givo £2,140 0 0 


Rails and CHiB cee ce cece 
Bloopers or Blouks.c ccc cee eee 
Lunthout, BSINg oc ce en 
Ballust or road, 





as tho eost of forming the treek fox a railway, while that of 
macadamizing the turnpike yord would amount to 01,018, 
Tho diNrence, or rbont £527, would bo tho oxeoxs of (ho 
cost, of tho rnilway ahovo that of tho macndamizad road, mul 
if tho cost, of tho Jattor ho pub at 28,000 por inile, that of the 
yailvond may ho taken at £3,500, 


Having thus arrived at an approximation to the coat ef 
tho turnpike voad, and tho hovas railroad, it only vemaina to 
delormine {ho cost of a railway for locomotive: fov this wa 
havo avaviety of dale, 


Wo havo tho average cost of Tngliah and Anterienn 
railways: and wo havo the acinal gost of railways alreuly 
exeoutod in this Colony ; and if tha comparatively enay line 
hotwoon Liverpool and Partuatla hay cost upwarda ot 
£11,000 por mile, we may fool suro Chat in the move diffe 
country, whore the cullings mut ho deeper, (ho enbunkinonts 
highor, the bridges more aunerous, 12,000 will be a vary 
modorats astimato, : 


' : ' 

Pio comparison, thon, hotweon tho diNbront modos alludad 
to in the formor part of this papor, of remedying tho evil 
arising trom the miserable eoudition of one present luo af 
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conmmtttuuation, x0 hurt the tirat vost of each is concerned, 
will stand na follows » ’ 


ty JAmual charge 
Fi at POH for Intoront 
por nile, 


on eon eet Aenteeorm os 








xX £ 
ummpihe Rond wove eee ed OOO 140 
Jloraa railroads paaete J, 500 175 
Locomotive railrond, weed 12,000 6u0 


The nesk matter fr gansidomdion will be the annual 


cont of maintenands of way, us it is formed, namoly, that of 


kooping the youd in a propor state of yopuix, hy applying 
Jabour whon it id neoted, aud by renowing tho matorials as 
thoy daeny. 

Tn all oars, the outlay for theao prpeses meat dopond, 
ton cortain ostant, ou the amount of trafic; bul, if we asme 
thia to be such av to require the venowal of the metal pon a 
maendiniatzed veut every ton yoars, and thet of tho iron rails 
af tho vailway avery twonly yauva, while the wooden sloqpera 
may by (uken to lat oiglt yeara, tho relative outlay: anny be 
roughly vstinrtod an dollowas - 


On the treapike rondo siyglo atation man will, on an 
avorage, with light trafile, take ehargo af for milos of road ; 
and hin wagon will amount ta £100 per annum, or £25 per 
mile. ‘Whe total east of motal has hen put nt £1,018 ; 
ondefonth of thin, or LLG1 0x, will ba the annual coat of tho 
motal, 40 that the total aumal ahurgo por milo for majntonancs 
wilt, on the turnpike cond, be £18066, 


On the horao vail the labour would be trifling in con 
parlon, ag tho station man would only he enlled upgn lo 
look after the gonoral drainage, and would nover hate to 


AN in ruta, &e, however, to make ample provision, two men 
N 


é 0 
may bo allowed to overy threo milos of voud, which, at the 
ordinary rato of Jabour, would give LUG-L0sedid. por nile, 
Tho chargo for rails and chairs haa been talon at £1,000 por 
milo; and as those,aro supposed to last Iwonly yenra, the 
the anual ronowals will cost £50. 

Tho chargo for slecpors was put at £600 por mila, and 
if thoso last olght yoars, tho annual charge for renewals w in 
bo £62-10s, Should stono blocks bo used, this ehaygo would 
almost vanish, 

T havo not mado any allewanco for Cho maintonanes of 
tho horso track botwoon tho rails, as T congider tho amount of 
Inbour allotted is amply anMf{ciont to maka good tha very 
slight damage which would bo dono hy tho foct of tho horaox. 
Tho total chargo for maintenanco of way on tho horxe rail- 


way will bo as follows :-— 
Bow dh 


Ronowal of yallircesuenrnen BO 00 

Do, — sloopordiens. 1 182 10 0 

Taabout .. . ec eres ee eG A 

170 B 4 
On the locomotive railroad tho clurgo for ronowals, 
assuming tho rails and sloopors to lost as long an on tho horse 
road, will bo 2000 20 —2 £100 por annum por inile far 
roila, and say 160 8 = 018-108, Cav sloapors, Hor the cant 
of labour wo must be depondont upon tho date attordod hy tho 
voturns from tho English railroads, and tho oxpexionce whieh 

the Pavamatta railway will afford. 


From tho roturns which havo boon furnishod, T find that 
tho contract prico for labour only was 216 pur milo por fort. 
night, or £416 por milo por annum, or Ls 10d, por tain mile, 
Jn Amorica the coat is about half of this, amounting to 114d. 
por Grain mile, while in England tho cost varios from 13-92, 
to 3:072d,, and the avorago may bo put at 760d, per train mile. 
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Tho gronter th amount cd trafic upon the aead, the 
gronter, ef euntan, will ho the absnlaby ooxt of maintomines 
of way, but theless will be the rate por train mile, as Chore 
avo xoveral itm whiel ara alinoxt constant, ex whieh, at all 
ovata, de nab vary with Ure aneunt offtradle, 


Under (heae girevinataneys, if the oltre por mile of yond 
ig pub ab 2260 anmully, that ie at G1G6 loss than is new 
antually paid on Cin Davamatta Ties aad ite this bo added 
the aot of’ veephioing raile and aleopots, hofore estimated at 
118-108, por nile, tho total charge for ninintonanen of wy 
will be L868-108 Tho proportions cost, therofure, ot tho 
nininlonanes of way on thesy threa deveriptions of road will 


ho a4 follows 
ow al 


hmpiho rowth coe eee ER 0 
Horse railvond Goa ae OTT ad 
Locontative real. es . tee tit 1000 


Jlaving Chie oatablishad a approximation, at all events, 
fo the be gyet iene at) permanomeé vlurge on (he different 
kinds of reads, tho only question whieh vomit to hu fiveati= 
gated in Ue etial cost of tramaports Tien, He east at tha 
powor employed in dvalage c trehalinge in such cost nll ined. 
dontal nad contingent oxpenans, atele ay the copaie mel rendwal 
of rolling wlack, sennedsinge, Crallle and atation claayeng Ge, 


Th ontoving npon the investigation, Twill cammeneo with 
tho loconiative raihyay; for, with regard to this, wo have ot 
only tho oxprrience of the English al Ameoriom railvays to 
putida i, bul we are abe fi poosoion of tho retiand of the 
coat of working the fine ef railway fram Sydusy to Paramntta 
aud Liverpool, 


Pho netial coat of avomotive power any lia classifi 
undov the titlowing healas + 


cy 
Tat. Trtovest of pruroliase money ef rolling stock. 
2b. Ropniv anil vensvwnd of ile, 
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3d. Cost of working, including wages of’ Maginvurs, 
Drivors, Hiremon, de. aud charge for fre], oll, da, 


4th, Station oxponsor, that ig, the wayea al! porsona 
oniployod in yavions mapneitiog, but not avtnally onynysed in 
working tho locomotites. 

Tho wholo of theso chargos are (with tho exeoption pore 
haps of No. 4) direotly proportional 4a the amount of thy 
traffic upon tho road. In ordor, therfore, to oatimate their 
amount, somo gpocific numbor of passengera, and af tons of 
goods, must bo assumed as likely to pass over thy railway, 
‘Tho total tonnago passing up and down tha Southern road 
botweon Goulbwn and Sydney ia shown by the annoxed 
roturn to amount to 80,543 tons, OF this, however, 10,000 
tons paas down tho railway from Livorpou), aml an udditional 
10,000 tons is nsaumod as tho amount of tho Gamplell-town 
traffic, 10,000 may therofora be awsumed a dha oxiating 
amount of the trafic along tho line of road from Caumpball 
town to Goulburn, a distandd of about 90 milox. 


It is diMcult to form any probable ostimate of tho 
mumbor of passougors. ‘Iho replion to yuories ‘aunt ta the 
mail contravlor show thul tho masini enpreity of the 
vohiclos omployod by him ix adoqiate to the ganvaynites of 
twonly paysongors por day, or botwvoun six and xoven thermal 
per annum over tho wholy distance, 


Tf thon, wo agmumo 80,000 toma pox anim, on there 
abouts lo ho tho probable amount of goods trafia fom 
Onumpboll-town to Goulburn, that is abort 100 toe por dny 
up and down, and that tho prosent mumbor of passengers iy 
uso troblud, or that 60 pur day aro convoywl by the dillirent 
trains, wo shall havo somo dufivito data upon which t vsti> 
mato tho relative coat of conveying thom hy lucomotives, oy 
hy a powor on railroads, ox by horse power upon eommen 
roads, 


6 + : s, 
Basing tho estimate of rolling xtook roquivad upon the 
data supplied hy Mx, Brady iu his report an the coneparallye 


iE 


os] 


cost of haulage by steam ind hayae power, (he cost of rolling 


ntowl: world ates tht re ; 
Low dy 


A Tngined ab LE 000... eee ae D000 00 
4 Senond Oho Oaveigod ab L8nQe 1,400 00 
A Thivd De, ut £260, 1,000 0 0 
A Brake vane at 225000060 0. 2,000 000 
HO Waypoint S10. ee HOO 00 


sear Reseneane neem 


lipo 00 
Say 420,000, 
Tho chargo thon under tho firal howd of intavoat of eogt 
of volling #tack will bo, intoroat at 5 por cont. on £20,000 
£1,000 o AV Lada, por mile of youd. 


The xeoond and dhird howls avo, in the aveounts of 
Bnglinh railwaya, combined fogathor, though data avo given 
by whielt tte atta charges: for Incomotive power ean bo 
roparated fron thom for repaira and renowab, 


On refiranca to these rebum, ie world appear Chat the 
dost of locomotive panver, inelwive of ropaiva, amounts, on 
tho Hijglinh line, fo nhant one shilling par train mile, whilo 
tho repos may hn averaged at fy an that the netuat cont of 
locomutive power ix de Mayland about 7d. per train mile, 


On the Viainnatta line, the returns show that the charge 
for lucomotive poser, Inelading: ropaira, wae 28-408 petraian 
milo, aml itt we namime, what was, Lhelieve, the em, that 
tho eliarge tiv repaira waa sadly enlianeat in tho partion 
porlad fa which Che rehan had raforencs, yo it ix very 
ovhlont, thit Cho chara fac hoth working and repairs muat 
hoamuch bewvier here than i England. {rom tho voturnas of 
Hnglink railvols, it would appear that tho charge of 7d. por 
milo far Jovommtive power would he divided botwoon waygos, 
miatoriala iid suporintinulones, in the proportion of 2°37 to 
tho first, G47 to the second, and 86 to the third; while on 
the Parnnuiltn line Gio charge for nintevids was 12-00 por 
milo, or about eae times Ue nmorut of the English change, 


i 


tho item superintondenco amounted lo Ld}, ov ix times that 
in England, whilo tho Jabouy, including tho charge for vepniva, 
was 19'308, or nino times the amotnt of the Bnjglish oltre, 
Louking to tho relative gost of labour hore and be England, 
wo may assumo, withwut mioh risk of orver, Chat the eliages 
in this country will bo about throo timox ns hen¥y as those in 
England, and, thovefore, that the charge for lovenotive 
powor would bo 8% por Wain mile, and if the trdin quiles he 
assumod io bo oquivalont to tho amber off unites wetually 
travorsod by goods and paxsongor tralia, raming bwieo a 
day, tho chargo will, for two traing por day, ho tis, per riilo, 
ov for the year of 818 days LOS-L8e ar say CHG. The fawrtl 
itom of station oxponsos ayoragos, in Mingle, about 11-88 
por train milo; on the Paramatta fing tho charge wae 21d, 
and if wo take 18°00, as the fair amount, the total claugu 
would bo C46-10s. por mile. Cho east, thoratavy, al working 
tho locomotive lino will be - 
Bow ok 
Intovost por Mile cee ee FL 20 
Locomotive power cine owes HE OO 
Coaching charges and station oxponsos,,. 40 19 0 


wewreenien yank 


Wa 1 0 


Tho cost of traction apon a horse enilway, mnyt ho infim 
rod, no fav ag tho goods Waffe ix conorned, fram a return 
which ling boon firniahod to ma by tho Mnginew of the 
Australian Agrioulumal Uompmy, Me, Whyte; sa well ny by 
information obtainod by mo, relative to tho working al’ it 
contract systom, provions to that now adoptad, 


From My. Whyte's papor, it appears (hat tho actiul vont 
of moving 18,565 tons of coal an avorago distances of L403 
miloa, and of hauling back ho ompty wagyroms amounted to 
283 por ton por milo ono way, or 1415 for oak mile 
travalled by tho pawor 5 in Unis charge, ix ineluded an ition: far 
tho répair of harness, and also an allowance, though Hp at 
rently too small, for the depreciation of horse «(avh, 


“ 
BH) 


Ry the retina formorly procured by mo, it yppoars thal 
tho comrastor who supplied the whole poyvor doliverad 516 
tons daily, whieh wore equivalent (o 1,418 tons dean ono 
milo by 86 horros ¢ cach horse, thovolorg, drow 380 toms not 
woight, ono wile daily, bosides taking week the omply wap 
gon to the pits, Starting, however, from the data afordod 
hy those retin, wo may infor (hat one horse will nove from 
KO to GO tons daily over ono mile of road, and as, according 
to (he supposition upon which (ho former calouation was 
basco, LO0 fona have to bo conveyed daily over each mile, 
iwvo horses per mile will ho veguived for tho goods tafe, 
and, allowing fox losses, aceidonts, do, 24 horses por milo of 
youd would be a nuflefont stock. ‘Lhe eaveiagos ar Grnoke fox 
goods woukl contain about chreo (ons evel, and abort 160 of 
(hows would ho required for the conveyanee of 100 tong daily, 
ovor a distanes of 20 miles, 


Tor tho passongor (radia of sixty parsons, backwards and 
forwards daily, four garviagos would be roquivod in conatant 
work, and two additional, Co provide againsb aontingonoios, 
Mose carriages would he druyn by two horsos, and tho 
ntunbor of those required to xvoure tho regular working of 
tho paxsongar trade, world ho, Mowing for contingoncios, 
ahont GO; sightoon aoty of harness would bo wantod, 


Tho capital expended in what may bo ormed tho rolling 
xlook, would be 


G Carriages for pasnengora, at 
HHO OWN eee 150 0 0 
GO [lorsor at £85.00... we 2,100 0° 0 
18 Sota of Harnent at Gib... 970 0 0 
150 Goods Trucks ab £100 yen. 16,000 0° 0 
210 Torsen ab 225.00 cece 8,280 0 0 
180 Sots of Ttarneas at £3-10s... 680 0 0 


Say £25,000, 04,750 00 







46 


Tho interest of £26,000 at 5 per vents woul by 41,20, 


£18-183 por mile of yond. Ropnirs and renewals ef the 
carriages may bo pl at 10 por cont, on to cost, as my: abo 
thot of tho harnoss 3 while tha hovge stock mraat ha pat at 20 


per con ‘Tho chargo for repnirs and ronowwtls thuvofine 


will bo : 
: a 

Passongors’ Onrviagoun. sco 1,800 

Goods WUOKA ccssreeceee ce serene 18,000 

270 

ATarnesdeesseccresen csavserarensenes ray 

£17,400 


10 por Cont. ON. sse creer cterer MZ AO0 6 1,740 
Torso, passengers voce cere BLO) 


JLOVACH seer ccecssv reve aeerer 
Do, Cea pee 5,250 


£7,860 
20 por CON, ON  TAH0 1,470 


Total ropairs and vonownld,.eee cesses gaat 
Daqual to £85-18a-4c, por milo of rod, 


The cost of working tho traftic xo fi as (he goods nave 


concorned, hag boon shown to bo vathor less than Thi tur 
labour, muintonanco af horaox, shooing, key Tat it le put, 
howeyor, ub Lyd. por ton por rnilo, thon, na 80,000 tons lave 
to bo conveyed in tho course of tho year, tho coat pur mile 


will ho £187-108. 
Tho cost of working tho passongor (allie may be roughly 
ostimatod as follows :— 


Cow d 
4 Qoachmon ab L180. ee 720 00 
12 Grooms ub L108 eee eal BIE 00 
48 Torsos koop nt 250. wie 2,400 0 6 


reeeeteee tot mnnanens 


£4,020 0 0 
or £651-89, per mile, 


Ne 


Pho viarge this fur working will he as follows: - 

} os ah 

Inlovast por milo cere, LF 10 

Repairs and vonewals soc. rage OAS A 

0 ‘ 
Workings. aca co of i 238 18 0 
Totnl 288 9 4 

Tho charyo tur station oxponsos will ho trifling in com 

parigon to Uliat ona locomotive line, as all the arangemonts 

would ba move aualogous to those on the turnpike yoad, Lf 

thorofors, the cost of working he pri at £800 per imilo, this 
will leavo an sinple margin for all charges. 


Tho cost of tho conveyances of goods un a fenpilee road 
hag beon put ab fed. por ton por nile 5 this, however, eludes 
tho charge for tolls, whieh ix supposed to bo sutliciont to pay 
tho east of keeping dhe pond in vapair, and algo Cho ancl 
intorost of tha money borvew ad to construct it, 

Tho charge for locomotive power woukt thas bo raducod 
to The. por ton per milo, whieh, for 80,000 Lona, would give 
£687-10s, por nile for the goods tinflle only. ‘Tho oost fo 
passenger Leadie woutd bo about doublo that on (ho horas rail, 
ox 2140 por milo, giving: a tolal of @1,077+108, por mils for 
working: exponnan, 

Thy gonwral comprriton boty een the cot of conveying, 
tho given quantily of goods mid passengers, hy oither of the 
throg kinds of conveyaney, will sind as follows : 


ee Railroad, 
Tenpike 


Jtond, Torso. Locomotive, 


boa GL ws a Low ad 
Inloroati.. nf (60 0° O75 00 boo 60 0 
Maintunaneo wa CAG 6 OUT 0 368 LO 0 
Cost oafworking,| 1,077 10 01900 00 0 15a 0 


amenenticonie mote Meomameat | oemennemnt pentane | tei HMI Yoaciry serrate 


+ SLU 16 654 8 Of Liat Uo 
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An analysia of tho above tablo will sliw, that, while on 
the iunpike read, and on the herao railroad, the interest af 
tho fivst cost of the road will bo paid hy achurgo on the tentle, 
amowiling to ono penay per ton por milo on owls, aud gen 
per milo on passongory, tho charge on the lopomotive mibyay, 
to covor tha intorost of capital, will bo 8h. por lon por inile 
on poods, and 2d, por passenger por mile. 


Taking, howoyor, tho Tust item, namoly, tho eoxt of 
working, Uto charge on tho turnpike road will he Te. por ton 
por milo for goods, and Lhd, per passenger per mite 5 (this 
lattor chargo is too low, but Chavo hoon ansiows not to ea. 
goratv), on tho horse railvond, tho charge for working would 
bo 14d. por ton por milo for goods, ant fd. por passenger por 
milo; whilo on tho locomotive Hing, dhe charge for working 
would bo losa than one pony per Lon per mile far goods, wd 
4d, por milo for passongors. Aw the tray inerenses upon the 
rou, the advantage whieh the hor io road: possysied over the 
locomotive road, will diminish rapidly, 


Aa tho intorost of eapital oxpondod i# a constant quantity, 
ay incvonso in Cho Lealia will diminish the ehurge, pew ton ax 
por passongor, whieh will bo required to pay this intorost. Tt 
is ovidont, however, that a largo amount of business nik bo 
dono upon a railrond, in ardor to cover the flxed amd prin 
nont charges upon it, 


' 

Tho fixod chargos must, in this country, be heavier than 
thoy aro oithor in Mnglund ox Amorien, for labour ta neh 
doaror horo then in oithor of these (vo counteies, aud the tata 
ost of capital is cortainly highor than in Haglund 5 thong nal, 
probably, than it is in Amortea. Ut becomes, thon, a mattor 
of tho ulmost importanes to u4, in dociding upon tho adoption 
of some improved aystom of intornal dommunieation, to wolph 
carofully tho varions civoumstances which may aporate in 
dovoloping snoh an interchange of produals and peaply from 
ono part of the country to anathor, ax will dufray wl tha 
charges upon such improved communication. ‘hb example uf 


e 


By 


Hingland, of tha United States of Amoriea, and of tho North 
Amorioan Colonivs, avo all held out toe ha) ts jnatifying the 
agumplion, (hat, where improved moana of communication 
avo provided, trafic it anva to he eropled ; and lo this, aoa 
genoral rule, J an quite prepared to agsont bul the (question 
wo have to eonsider is, whit will bo the probable amount of 
anol inevanse, 

Now wo may at ouoo aot aside tho oxampla of Maghnd 
and the Uniled Stites, "Cho cirenmstunees of thoge to couns 
ios avo ao diametrically opposed to thoy in whieh wo find 
ourselves plivad, (hat to rerson (ron that whieh hat happoned 
in either of them fram tho cousteuction of railvands, a what 
will follow fiom the consteuetion of similar works hore, would 
lend us into orvor. Lhe position, hownvor, of tho Britigh North 
Amorieny Colonios ia ao fiw different from that of tho mothoy 
country, ov (ho United States, as mightindues a bollof that a 
syalom whieh has boon nppliod with success in Canada, may 
possibly anawor hore, 

Ts (hore, then, nny anal an analogy between tho prosont 
atalo and ature proxpools of Now South Wales, and those of 
Chinada, a Co juatify sin esponding upon our intornal comm. 
nications, a aan Tevgor than ate peasant noowsities requira, ttt 
tho confident expectation that, ina fiw yours, (ho (ralle upon 
anole tines of comuianiontion will ineroaro torn ostont snflteient 
to onably ua to rotuen the ohirge for transport Co a lovel with 
thoge whieh would bo sufleiont to pay (ha whole charge upon 
a cheaper system, bit one fully adequate to eur proxont wants, 


Tho North Amoviean Colonies, extending, aa they do, 
from the Atlantic to Lake Supovior, cover an aroa of 465,000 
aquiu'e iniles, and Kupport a population of 24 millions, ‘These 
Golonies border for a longll of about 1,800 milos upon the 
United States of Amoriea, with whieh thoy carry on an 
inevonsing trade, and tho population of which amounts to 
upwards of 80 millions, Tho communtention of tho Morth 
Amorioan Colonies with Bngland mid Bavope can be mado in 
ton daya hy steam, and in twouty-flye ox thirty hy sailing 


. 
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vessels, he tuned, egpacially that ia the vanity at belies Bees 
and Qatariv, is of rane quality, well calodatert for te prow dh 
of wheat, and other uevoal erops, for whieh thems ae viently 
domand, oithor in dhe Colonies dann oly, or in the Ehaited 
States, or in Hnglandyaud Burope. 


Lund, thorolore, espooially Chat in the: vieiiity of vail. 
roads, i cagerly bought upeand hroiyght ander cultivation, ax 
thore ig a eertainty thet, although the prive ef whet ay ho 
inflnonond ty A vortnin-estont by Cae quality ot! dus harvest in 
England, ov on the continent of Burope, the valig ef Che evup 
will bo sufliciont, at all tines, te renmtientth: a thraner who 
pays ordinary attention to his land. 


Tho constenetion af acrailyuyy hy dementias the eost ot! 
gonvoying produce to marhot, eneotwager, both in Cinna ad 
the United Sttox, the xetloment of the tand tn ifs vdainitys 
thonsands flock torvad) Chompelven of (ae rely iretagcocthins held 
out fo them, and the yosalt is an amet al atlie whieh is net 
only suiliciont to doftay the cost af werhinge the railway, but 
also to pay tho intorst on its costenetion, Uy however, the 
so(fler in Gnade tid to depend upon Chie eanamystion of 
Moutroal and Quobee, Une ise if he Tied wot die eon tadaty ofa 
botlor, or ai all eventa, a laygor nitvhet for hin produced, de 
amount of lead diaponed of workd bo mnede tien, wit the pure 
nanigar antl prods, (enti port that caddy well et be td 
fiotont to justify (he cost of constructing: Chom. 


In Now South Wales; the population, by the hed Conan, 
was 289,000, and tte amd inevense may be takin ta hy 8 
por cont, Zhin population ix spreml aver ane aren of ator 
290,000 square mniles, “Treve is nv large quantity: ol! pound tna 
in various parts af the Colony, wall adhgptedt far thor pretation 
of coreal and other eropss bud the distanen ds tan pred to alles 
{he settler to Jook to the Mnglish mt Shirepem market for tha 
disposal of his surplan produce, To haw the markets of Badia 
ant China at no great distaned, lub Chose eountedes will net 
fake his wheut iu exchange for the view and den winds le pur 
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uhigos from thom. do must, thon, so far as tho sale of coronal 
produca is concerned, dopond upon the home market; amd 
this, thongh (ho population is inerensing rhpidly, affords but 
ts limited domand, Ifo may, it is truo, if*tho aost of convoy~ 
ing his produeo to tho const ho much lossoned, compoto with 
tho farmors of the adjoining Golonios in tho markot of Mol- 
bonne, but tho domand thoro is nob largo, nov is if porma- 
nont, as the Govornmont of Victoria is alvondy taking stops 
to conatrnet railroada, and faeililate the means of communi- 
culion (hroughout a country, much of whieh is admirably fitled 
for tho production of coroals. : 


Tn ostimaling, thevofore, tho ineranse which is likely to 
inko placo in tho oxisting tafe upon any given lino of rond, 
wo must nol morely'ho ablo to say that it opons up a tract of 
gountry admirably suited for farming oporations, but wo must 
bo propavod to show that thoro will bo adequate inducomonts 
lo soutlors to purchaso and eeonpy such lands, productivoly, in 
nunibora sullicions lo eronte a tralic for tho railway, 


Jn somo paris of tho country, na, for instaneo, in tho 
nolghhourhood of Nowenstla, thovo will bo an inevoasing trade 
in eoal, whieh will ho brought by tho railrond to Nawenstlo, 
as tho port of shipment, In othor parts of the country thoro 
may ho, and indeed thore are, loeal sources of trallic, which 
only require shogp means of conveyances to admit of a largo 
dovolopmont; bat tho principal vecoipts af tho railroads in 
Now South Wales, must, for many yours to como, bo dorived 
from tho movement of pratoral and agriaultaral produeg fram 
tho inturioy, to tho port of shipmant, or plage of consumption, 
and supplies of dilforont Itinds, and of imported articles of 
conifort or huxury, from tho capital Lo tho settler, 


Tho pastoral products do nob admit of any rapid dovolop~ 
mont; though thoir ostonsion is curtain, and may ho oventually 
vory great; and T have already shown (hat as tho agriontiual 
products can only command a tinted markut, thoie i¥roayo 
oannol bo dopendont apon to an extent suilleiont lo ereato a 
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tralic for any great longth af railway. Lamy therelore, af 
opinion that the annlogy between Canna md New South 
Wales ia not cloxo onough to justify tho idevencs that railways 
will succeed havo, foaanse they have dare so tere 

Tho eonelusion hie Teonsidor myself jiodital inet. 
ing from tho fits and ealeutations oxlibitedl in this paper ave 
as follows: - : 

Txt. ‘Tho coat of tranaport by a turnpiloy rend in in 

oxcoss of thal hy a railroad, whother sneh rout ln worked 
by horse powor or alot. 


* gad, ‘The cost of slenm power ix mel: loss thin that 
of horse powor upon riilroads, bub this cheuproa ie, with a 
limited amount of tralle, move thie conipeunated toe Jie the | 
Inoreasad dost of construetion and maintonnnios, if ane roady 
bo compared with those on whieh horde power nui bi nied, 


8rd. That tho eireumatancer of the Colony are nat 
ayich ag to lend us Lo oxpodt xo large adovelopment af internal 
traffia as would componrate, hy the raving an the vant of 
motivo power cansed by Cho employment of steau, far the 
inevensod charge fox tho interest af eupital, ail maintonaned 
of road, 

4th, What tho vnilway on whieh horae power ia ual 
would, under the prosont, and probable tities elreumatines 
of tho Uolony for aeveral yours fo eam, hy fe ebenpont menin 
of conyeyanea both for pasengors aut goods; and that it 
would bo, therefore, adyivable Go ndopt it on all (he main fines 
of communication, 


APPENDIX, 





RATOROADS 
LUSUIA'S OF EXPERIMENTS AY NRWOABETE, 


Cost of 14 milos near NowensUle including land, laying, oviginal- 
ly with woud, and veluying with i iron rails, 86 ths, to the yard, 89,600 
or 20,8382 por milo, Tho next mile cost £1,800, 


Tho contract prieca for the earelago of tho coal from the pits to 
Nowenstle, and dollvery on hoavdship, is nt the rate of 1s, 8d, por 
ton, or, on an average, shout Hf por ton por milo, 


‘io Lengths of tho brmehesy avo 8, 2b and 2 mitloa, bat the samo 
price in paid for all, Mor Unis, the Contractor finds hories, harness, 
drivers, geease, mil mon and boys atlunding the Staiths, bub ho does 
not keep Cho wagons ar the permanent wayein rope, “ho Con- 
tinetar delivers abouts G10 tens duily, of which 260 lons como 2 
miley, and 266 como & silo, uytial to 1,418 tons, drawn ono milo, 
To do tila work the Contractor las 40 horses, four uf which avo kept 
Av Nowewstly, to haut the coal vp to the Stattha, 


Thy ontploys seven drivers, five mon ab the Staite, to asalat in 
@luippigs the coul, anel Cow boys. Le order to fhid the aebual charga 
for lavnnotive power, Che four homes kopt to work tho Staith, aud 
tho five mon ral four boys rmomployed for the same purpose, should 
fe dedhietedt from tho untablishmant, tho oathnate for whieh will thon 
wlan an follaws t+ 





Lad 
80 Torneo nt any 1 por wo0ltacncrccneds 0 0 
7 Driver th LY ceed 00 





treoes ALD 0 
sone LO O 

£02 10 0 
for (hid ain 8,000 tons can Lo drawn from Lio pila to Nowenstlo, or 
8,008 toni ean be drawn one mile, the avtatal eat being 19, ora lite 
more, per tow por inile, ‘To this, however, must be addled ~ 


Crowe for wipgOdar cases 
Boy for greunitigaccss cane: 





Ai 


tat. fiterest upon the etpitel ef the Contrautors, whieh muy 
ho calonlated as follows + 
U Lom ab 


HO Wornow at AW. 8 see ht 0000 
Larniass for da. Qt Gb yssesneenecar sce THO OO 


ne einen 


LEO 0 

and this at 10 por cont. will amount to 2108 por mini, 

ad. Sinking Mund for replacing stock, at XO por cont. per 
anni Lak6, 

3d, Supervision or payment for Contragton’s lehony, yy 
£600 por annum, 

4th, Quterest of cont of yylling alook y thbrstucl for the cou 
voyanyo of 120 tons of coal ab cavh bop, would amonit to 70 ones 
viagor, and if each enrriage ty put at £60, thin will xlve 28,600 
Snteresb upon this ab O por cont. a1, 

Sth. Repairs and vdlcing fd, any (6 por vent, apon above 
trnount C090, 

If these ftom were added Logethor, the amownt will bo ag 

follows t= 
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Interest of Rol Klaultess 
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ox Kay £100 por wool, for whieh, ad hoy boon shown bofure, 4,008 tone 
can ho deawn one mile. ‘Cho coxt, theretorg, af conveying goody yen 
a vuilway by horse power, ajay bo path ab 2ay, or vats more thin of 
pur ton por nile, Uiia dnieludes laktog the earriayon back, 


‘Tho oxporienes yained by tho working of tho Nowenntly coat 
mines is sullciont to show the relative advantages of Che dilorunt 
Iindaof vouda, Lt appenrs that tho eoul wie Soonorly treughit into 
Neweastle by carla along ordinary bide road, andl tlre lavaaa 
hrought hi twenty tons per week. When a wooden bunway woe 
Jaid Town fone horses hrought i 80 ton pow lay, ee 180 tons 
por week, Whoo iron raily ure sibatitutendt for tha wordeu fran, 
five horses can Dring in 100 teres per day, or G00 tame per weeks 


Be 


45 


Thus, on a bush road, a horse will draw 7 tons per week. On a 
woodon tram, & horse will draw 45 tons, and on an iron Railway 120 
tons por week, 


‘This is conclusive against the employment of wood, at all ovents, 
asa wamway. ‘Tho friction would possibly 18 leas upon an edge rail 
of woud, but still tho difference between wood and iron would pro- 
hably double tho cast af traction, and ultogother neutralize any bone- 
Al which might be derived from the comporativo choapness of wood. 


In Me. Boll’s paper there is an estimate of the comparative cost 
of horvo and steam traction ; and there is no question but that, with 
auch an amount of trattio, sleam power would be much cheaper than 
horao powor, According Lo his calculation, the engine would have 
to travel 288 miles per wook, Now, the cost in England per train 
mile, including ropairs, Ge, is 1s, 8d. por milo. ‘he experience of the 
Pavamatte rail road gives, L believe, 4s. 6d. per train milo, If we 
assum ga. Gd. ag a faiy price, looking to the great oxponse of overy 
thing in tho Colony, 288 X 2:0 + 20 = £30, the cost per weok of 
locomotive puwer, &e, and as 3,006 tons have beon brought down, 
the cast por ton will bo 2°70 ponce, or tha cost per ton per mile 
will bo, ayuear ay possthlo, 1 pouny, ‘This, howover, does not include 
interest upon rolling stuck, including engines and carriages ; 
noithor does it provide for repairs and ye-placements, or for supor- 
vision* In faot, tha eost of conveying about 160,000 tons por 
amnuin would ho #0 far a4 more traction is econcomed, by steam, 
LAGO Lista, por mile, aud by horse power, €1,166-138-4d, Against 
this, howovor, must be placed tho hutorost of tho outlay on tho con- 
struction of the road; whivh, if put at 19,000 for tho steam yond, 
and 4,000 for the hovao road, would Le £600 and £200, and the 
inevoasod Gosh of maintenance of way, which for the steam road, 
muy he pot at asd por mile, aut for the horse read at £100, Pho 
comparison will therefore stand ag follows t= 


Steam. Iorse, 

TUPOPON rece rte recor BOO 200 

TGUON corres naseccre 660 «1,166 

Maintenance of wayru woe 260 100 

1,616 1,466 

* fn fuab, {tia dha mera coal of locomotive powor, and ié must therefore bo 

camparod with (ho horae power, which hea been shown te cout ather more than 
Ml por mite, . . 
& 








AG 


With a smaller amount of trafic, such as tn tikedy for mnony yer 
to past aver the Suuthorn and Wergern roads, Che: comparinon will bo 
meh mare hi fiver of horse powers 


Vartieulary of (eo aeluel eat tor traction af coabsan the Auge 
(ration Agrionttaral Cmpany'n Railway, near Newent, Now South 
Wales, from the tat dimuny to the txt March dnluaiye, 187. 

Tons, MQ OY. Ub ¥dy, 
Crom) Pith. .kIOE Cength of 
Railway, 2 0 0 AB} $0,041,200 


From 1 Plt... Do, 2 to 1 gh 27,401,000 
Ero F Pitb 870 Do, 0 3 oom 8,820,480 
18,605 A286 ,896 

vennteenany 


Average miileage por ton L908, 


Tho above qnantity ix delivered ab the cou Stultha hy contract, 
jnoluding grome sod oil, ab Che uniform rate ef ie por ton all 
through, whieh ako inelndey the tumbyge of tho empty wagon bik 
to ho pits 5 malciing the cost fox menial labour anid Lobideation alone, 
Lo avorngo 153 penes por ton cael. mils for the Tonded wiygauy one 
way, 


Tho Company furitish horses, harness, and provender, Cost of 
maintonmnicd during threg mouths 
Average 
Load — Stanmry of Coat, Conte 
Mawtago on Unni & oa de 
tous ab Bose RI 1H 188 
800 bushels of nelvonbhen7 100 Conbotmalntonnmelak O19) 
(2h Cons of hay ab fads 1000 Added of orgdial 
Raw de paddaeksasccres GO abode Com clopraata 
Vorse shouting bile tO st tion porammin. 17 8 Op 
Saddting Hilla wcnwen # scene “ 
ais AM 1G bak 
Wd ft Qor nay in round anmbera nearly 8a, 
por ton, 
Original cout of Stovk and Mant, 
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Anstnaur showing tho total tohiinge, the rate per tom the distance colyeyed, 
and tho cost of earvlaga for goods oft the Westorn roid ammnally! 
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Anstnaor showing tho total tonnago, tho rate por ton, tho distance conveyed, 
and tho cost of earrings for gonds on tho Southorn ronda annually, 
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Ansinsct chowhiy dhe tdad tommage, the vate por tam, the lidtanea vonveyed, 
Aud the Coit of eardage dor goobeon the Nerthenn tone aaunedly, 
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Signed) GO'THE MANN, 


SECTION IL. 


Tho principles which regulate the comparison which has 
beon drawn, in tho former seotions of this paper, botweon the 
cost of nnsport on different kinds of roads in Australia, aro 
of goneral application; and, looking to the fact that tho 
Govornmentof India, although ithas oxpended Jargo sums upon, 
roads and railways, as well as upon eanals, whon opportuni- 
tios of constructing those wore afforded, has yot many thou- 
sand miles of road to make, aud frosh lines of communication 
to opon, T cannot bul think that an enquiry into the cireum- 
stances which influonee the cost of titansport in India, and a 
comparison of tho advantages prosonted by difforent modes of 
communication, would ho usoful, not morely to tho Govorn- 
mont, bub lo tho capitalists who may bo disposed to invost 
monoy in works of this kind, and who, of cowrso, would wish 
to derive from such invostment tho largost returns. 


_ Sueh an onquiry, and such an investigation will make a 
very usoful corollary to the conclusions doducod, in tho formor 
soctions, from English and Australian oxporionco, and will, T 
think, fond to provo that tho local foatires of tho country, tho 
charactor of its climato, tho poculiaritios of tho pooplo, and 
tho naturo of thoir industrial systom, influonce, far moro 
largoly than many are apt to think, tho discussion of questions 
which would seem, to most, to ho simplo mattors of onginoer- 
ing oxporionco, 

Boforo, howover, T ontor upon this onquiry and compari- 
aon, L must. promiso that tho facts which T propose to classify 
and arrango, as tho basis of any inforencos I may draw, havo 
roference to the Prosidonsy of Madras, which occupies by fav 
tho lavgost portion of the southern extromity of tho Ponin~ 
aula of India, ‘Thoro is, howovor, a markod similarity bo- 
twoon tho stato of things in Ute difforont Prosidencies; and, 
with somo trifling allowances for local peculiaritios, I think 
dhat what T havo to sny about railroads in Madras, will be 
found applicable to tho wholo of India. 


HY) 


GUNNRAL ASPHOT OF LITE GOUNTRY. 

Tho Poninsula of India oxtonda from Cape Conmovir jn 
latitada 8? Ny to latitude 20° av 2 Wi, at whiel point itg 
width is about 14° of longitude or BOO miiled or Cherenhouts, 

A sango of mountains frem @ to KQO0 feet high ring 
parallol to tha Wostern Coast ab a distinen of about £0 ar 60! 
miles frum tho sea. ‘Chis rango is brokon throueh at ene paint 
whore thers is a gap of about 40 miler in width, the hetult of 
which is net more than 1,200 foot above the nen ‘Thi fall of 
the ground to the woatward ie Uidratore vapid, while, aponke 
ing gonorally, thore ia ae gradual and aiteh nieve puntl 
slopo to the oastward, whieh is intorrnpled, oecustonally, hy 
abrupt secondary rides vinings ton height of 2 or 8000 foots 
Noaver tho Haat Goukt the and slop gradually towards: the 
roa, ab tho mite of about 4 fout por mila, in grout plains, wilore 
thor is but little to extol: the aya, or to relieve thay monotony | 
of tho Jandwenpe. Tt follows, from what has hean anid aheves | 
thet tho vivers flowing to tha Woat Const hava short and 
vapid aonvaus 5 though, ae thoy tlew through i narrow batt of 
alluvial soi] near the kon, thoy are atten nuvigabls toy serall 
aratt for some miles fron the month, hose that flow to the: 
onabwird Have a ouitelt longer course, and, ae they drain | 
muh Jaygar area of aountyy, Chey hada down, during die: 
vainy eawon, a very henyy body of waters ing taaweyer, tho 
apply: is but tamporary, ano will ho avon whine Laponte of do: 
climnto, those rivera de not aftord any figilities for wator 
domutniedtion in thefe wniipraved alate, 


OLIMATI, 

Pho position of tha Poniinnla, within the northern (rapia, 
exposos it tothe notion of dhe perlodien! rnd. The avo 
modifiod in heir netion hy the relation of fi Poninaln to 
tho gront mens ofthe coutinont feos whic it prajeats, and age 
aumo the form of two disthiet mondvonn 'Ehae southewoats 
om, whioh fa by Jar the tnost oxtonatve in ib avtion, aammon« 
cos about the middle of May, and, ao fay as tho Porduanla of 
India is concerned, eapenda ite faves prlucipally upon the 
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West Coast, and the rango of mountains parallel to it, where, 
during the months of Juno, July, August, and part of Sep- 
tombor, there is a sleady down-pour with gh occasional break ; 
tho avorago rainfall may be put at 180 inchos. 

Of comrse n laxge proportion of this water returns rapidly 
to the sen on tho West Const; tho offect being to lesson the salt- 
ness of tho sos to such an extent as to kill tho fish, and all the 
plants which are naturglized in salt water, for several miles from 
tho const, and to causo theroby a mos} disagreeable putvescent 
effluvium along tho coast, and for three or four miles out to gon. 

A portion of the rain of the south»west mongoon is dias 
charged upon the oastorn slopes of the mountain range, and 
drains into tho water-gowses which form the heads of the 
largo rivors, auch as tho Godavory, Kistnah, and Cauvery, 
whigh discharge thomselves into the Bay of Bengal; causing 
hoavy floodg in tho lowor portions of those viyers. In Octo- 
hor tho wind voors to the northward of cast, and is called the 
north-east monsoon, It brings with it tho rain which it bas 
sucked up in tha Buy of Bongal, and discharges it upon the 
oxstarn slopes af tho Panineula. Tho amaynt, however, of 
this discharge, which continues at irregular intervals through 
Novgmber and Dosomber, is not nearly so groat as that of the 
south-weal monaoon, ‘Lho avorngo of twonty yoars gives 
thirly-ouo inchgs as tho amount of rain at Madras doping tho 
north-east monsaon, and further inland tho averago is much 
loss, not oxegoding thirtoon inchos, 

Rain may ho said to fall from May to December in somo 
part or othor of tho Poninsula; but tho 44 or 5 months from 
Juiuary towards the end of May, may bo termed emphatically 
tha dry gaqgon. 

Na vogatation takes place, excopl in siluatious where 
watou can he found to irrigate the soil; tho sky is cloudless, 
thero is nothing to impedo tho adtion of tho sun upon the 
ground, which is bakod to tho hardnoss of a brick where 
tho aluminous clomont prevails, and is reduced to a dust whore 
its conaistoney is loss compact. 
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QUBTIVATION 7 

From the forgoing doseription of tho climate, it nay ho 
Jnferved that tha ptidnetivencat af the eotudtyy depends altos 
gether upon the poviodionl rains, Shere atria protein hop 
netion fora aint seadon, the veatdt of thin adopt eossution 
would bo anh a wide-spread tioning ax wend destrog nik 
Vions upon muiliows of poopla, and redtes the eanntey tog 
desort,  Compliings are commondy tnade af the instaighenay 
of the monavon, and comparismed are demwn between thé 
oxisting state of (singe, and that of whieh history av tend. 
tion hands down the records, whore the rnin dell mare 
vogtlarly and in dagen quiuitities. Lai dispised to give some 
evodit. to Chive statements, and te daiee the dininution fir 
the quantity of rain to The uted itn whiek (le caunutey he 
hoon denudot of tinther, 

No vatien, however, fo the ehurnedies off the oultivntion as 
Influenced by the climate, On tha West Cemat the rain falla 
with aneh regnhiity, and the atmosphere gamerally ta. 99 
Moist, that fey or ne atiompts are gntude te retain tie wader 
Qiselauged upon the range af monntitinn havdering ts cons 
On the ont sided’ (hese monataites, leaves er, (he owt iy vory 
Aitoront, Hove the vain is scanty and irrepaiar, anit eave dy 
taken to keeta ai uneli ad pushes of tle drainage of tho 
country. Une avery watereeatss, ar tiie af ttrainage, dome 
Will ho avon folluwinye evel: other fo regan anevossion, till 
all, ov nearly all of (he cdeaimice: water br eauphit, aut rotainad 
for agricultural purpmas ss Che sti phe shied dine ite way 


Tilo tho sivers, da agin: stopped hy auieda ane dias egite | 


alredled across thom, frant distance ta dintanees, and ¢liumela 
wwe (hen from ahove these dime hy whieh tle water of the 
viva ix distributed weontousively is possiite, Wheat all his 
Tins boon dong, theve is but a: stall prapoetion of the onltivated 
land whieh ix asenptibly ot hedgation 5 dhe romnindor fa ilo 
pondgnt upon (he ordinary aotion af the ynina, and  aown 
with what are torad “dey erops 3’ mindy, various kinds of 
millety and rahi, andl abo with vil seals, gen, mid other 
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loguminous plants. This dry cultivation imposes upon tho 
faymex tho obligation of comploting his agvicultural operations 
rapidly : he catnot plough before the first yhins have softened 
the ground; ho cannot sow till he is preity certain of conti- 
nual showers of vain. The result is that he is compelled to 
maintain, or at all ovonts to omploy, a pair of bullocks for 
covery fivo, or at tho lonst, for overy cight acros of Jand which he 
cultivates, as ho would not be able, with less animal power, to 
carry through the various ploughings and hoeings which the 
Jand demands, Tho crop springs up rapidly under the in- 
fluence of rain, and of « sun nonrly vertical, and is ready for 
veaping in four or fivo months. It ia then reaped, trodden 
out by bullocks, as was dono in the time of Moses, and win~ 
nowed by the wind in a manner as old-fashioned as the throsh- 
ing, When all this hag beon done, tho farmer, unless he has 
lnnd which he can irrigate, and from which ho oan got a 
sécond crop, has no work for his bullocks during the fivo or six 
months of the dry season; thoy are, consequently, employed 
in conveying produce to market, and the frrmor ox oultivator, 
leaving his land to take cave of itself (which it does by pro- 
dueing a plontiful crop of conse grass and weods) attaches 
his bullooks to a light cart or bandy, and becomes a common 
cntrlor, boing satisfiod, of course, with vory small profits, as 
evory penny which ho rocsives, in addition to tho amount 
roquired to maintain his bullocks, is clear gain, 


POPULATION, 


Tho population of the Madyas Pyosidency may bo put at 
24,500,000, of which about 16,800,000 aro omployod in agri~ 
culiuro, About 460,000 avo congregated in Madras and its 
suburbs, ‘Thoro aro, however, few largo towns, though in cach 
districl thore aro throo or four towns, about which the popu- 
lation congrogates more donsely than in the ruval districts, 


As a gonoral rulo, tho population is moro gonorally dif- 
fused over tho face of the country than is tho caso in England, 
i 


54 


whoro the agricultural portion of tha community forms 4 
muclt amallor portion of tho whole than is the enso in Tain, 


WAGKS. 


A. nocossary rosult of this dissanination af the ponplo, 
and of their omploymunt in tho rudo proveatos of agvinulture, 
ig thal wazros avo low every where, ‘The capital expended by 
tho dilfuront Companios upon Railways and ierigation works, 
lias, by incroasing the demand for Jubor, raised, focally, the 
yato of wages ; but, ovan now, in parta of the country a little 
distant from the lines of Railway from 24 Rupoar to 4 Rupoos 
per month or from 24d to 8d por day, may he considored ag 
tho ordinary and averago rate of wages; while, gonornlly 
apoaking, the whole of tho agrtaulduval labour is paid for in 
kind. ‘fhe hive ofa pair of bulloaks und wu to drive them, 
and to plough ab the xamo tino, is 5 cums or THe por day. 


ROADA, 


Though mon and cattle may ho hivod aba vory low vate, a 
shown above, yob tho coat of transporting commodities must 
depond very much upon tho charaotur of the road ever which 
tho trate ja to puea ‘Cho matn dings af ronl throughont the 
Prosidonoy oxo, gonerally spouking, ina fale alate of vopaty, 
much monoy having beon apont upon thom. Lhe principal 
obslacles to roudly comnmuivationg aro tho aullals id watore 
courros, many ol which are nob bridgod; luring the rainy 
nondon those avo torrents altogothor impassabla; whily in tho 
dry sonson, the vivor hes avo filled with a loogg dvifting sand, 
aoross which tho ordinary carta or Dandies, enrvying about 
halfaton, require to bo assixtad hy many mon, Tho crass 
xvondd are in protly good order, for Cha elmunetor of tho (raffle 
which passoa along thom, indeod, during Uh dry xeason, rode 
though deop in dust, do not oppose any grant ohataela to tho 
movomont of goods or produce, A. gront proportion of tho 
worl: of transport ix accordingly done in tat season ; tho gost 
of conyoyanco boing about 24 annag ox fd, por ton por mile. 
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Duting tho rainy sonson the cost of conveyance is much 
enhancod : in the firat place, tho roads axe soft and damaged 
by tho rain; the bridgos ave carried ayny by floods, cul- 
verts blown up, &e, ‘The actual Inbour and risk of conveyance 
is thoroforo much groator, In tho second place, the rainy 
soason boing tho working poriod of tho agriouliurists the 
wholo of the animal powor of tho ryot is expended upon hig 
cultivation, and ho cannot aparo any to be omployed upon 
road traffic, and there is, thorefora, loss’ competition, To set 
against this, howovor, thovo is loss traffic al that time of 
yoar, and I am disposed to considor tho figures aboye given 
ag the cost of conveyance, and which wore taken from a return 
{wished by tho Commissary Gonoral, of the contract price 
for Government transport, to be a fair ayorago for the whole 
yoo, 

RAILROADS. 

Of those, tho Madras, or South Westorn line is completed 
from coast 4o coast, a distance of 406 miles. Tho North 
‘Wostern, which is ovontunlly to communicnto with Bombay, 
is opon for a distanav of 41 milos from ils junotion with the 
Madras line, Tho Giont Southorn of India lino is finished from 
Nogapatun to Trichinopoly, a distance of about 80 miles, but 
it has yot to ha connected with tho Madras lino by an exten- 
sion of aboul 80 milos, which will moot tho South West line 
ata point about 250 milos from Madras, A branch from tho 
Madras lino, about 80 milos in Jongth: leads to tho Military 
station of Bangaloro : this is just complotod. Whon tho whole 
of theso linos aro Anishod thro will be a complote chain of 
Railway communication connecting tho principal Military 
stations in this Prosidonoy, with tho gront dopOt at Madras ; 
and this latlor will communicate directly with Bombay, 


CANALS. 
Of thoso thoro aro but fow. Tho Tnvigation channels in 
tho daltas of tho Kistnah and Godavory aro used with gront 
advantngo for local traffic; and there is a const eanal, con- 
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noating the backwaters of somo ofthe rivers to (he north and 
gouth of Madvasy while tho Levigation Company law on hong 
8 project for comphalingg a ling of water commitination Lotyagy 
Kurnool, on the oomburkdea, aud the son on the Ket Gone 


Aaa gonoral rly, howover, the eountey tx Wtagothor up. 
fittol for this kind ofqormmuniention, owing ta Uo diMontty of 
seuring, oither aor bulow te senuanit lula, o auiflletont any 
ply of wator to furnish tho Jookaygo, and to meet the very Innge 
domand on account of ovaporation, 


T havo given this short sketel of tha Madras Prosidangy, 
and of tho oxiating moans of communication, in order to facile 
tato tho comparison whieh it will be meesmry to make between 
the result of thy Railhvay ayaton here al obowhery, 


Ta tho auvliot sectiony of this paper, LU have laid groat 
atvoss upon tho dufireet honolite avining ort at) the Railway 
aystom; whieh, both in Mnyjlant and Australia, aford a fil 
somponsation ta tha country at large tor the vapid) aunk in 
tho Railway. ‘Tho hoklers of Tailway shares ave Tosora, of 
coursy, to (ho estont of the differenay botween the dividond 
paid, aud tho ordinary interest upon che oapital invested 5 hut 
oyory man who travela hy vail, and overy avin whe haa goods 
to sond Wo marhol, saved 8 vory huge poreentagi of the mnount 
he woukl have hid to pay, had hin meena of vonmanication 
boon Tinted to Gunpike vont 


Tn Radin, hewaver, go fie an Gia eanvayanes of goods fs 
conenrmnad, the dndirert bonoltt is hy na mens xo evant as that 
which is onjoyod hy Bnglish ov Australian morehants, dor 
the coat of ineving goods ix about 24d. por ten por silo of 
the road, while on the rail it may he ig at Lys Use ia, tho 
Goat por tiil is to that per rond wed to 8 while in New South 
Walon it ig ag oto 4, and iv Mnglind 1 to 

Zhe honolit to travollors in Tndia ia very great ¢ tho fieilie 
tiow aftordnd by the Railway lave mide Chansimds (ravel, whe | 
in former times never dreamed of inoving Leom. (hed homes 
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Still, however, the poverty of tho paople, the vory low wages 
which thoy vedoive, taken in connoction with the fact thata 
vory largo proportion of such wagos is pflid in kind, would 
seom to point to the conclusion that years must elapse before 
any vory groat oxtonsion of passongor traffic will take place, 
oxcopt in tho vicinity of Invgo towns., At tho present low fare 
of 8 of a ponny por milo for 8rd class passongors, the Madras 
Booly would only bo ablo to travol 94 miles for his daily 
wagos; while an English labourer would earn enough in one 
day to carry him 30 miles, A yoduction in the Madras rates 
would, I havo no doubt, inevoase thenumbor of passengers; but 
it is very quostionable whother it would increase the net 
reeoipty, If, indoad, tho cost of working the Railway in India 
hore tho same yatio to the cost of working in England, as the 
rato of wagos in India doos to that in England, tho lowness of 
the Madras rato would not have much influence on its net 
vocoipts; but in India the cost of freight has to be added to 
that of tho Coal or Ooko used ; tho wages of skilled labour, as 
Engino Drivors, &e., ave higher than in England; and though 
the ordinary Inbour omployod about tho stations, and on the 
mafntonanco of way, is choapor than in Wngland, it is not 
cheapor in proportion to tho difference of wages, for one 
Englishman will probably do tho work of aé least threo Natives, 
On tho wholo, sé will, I think, hardly admit of « doubt that 
tho amount of traffic roquived {o pay tho interest of the eapital 
oxponded upon the construction of the Railway, as well as to 
dofray tho costs and chargos of maintonance of way, and of 
locomotive power, must be far grentor in India than in Eng- 
land and olsewhore. 


Now tho intorost of capital is ono of the heaviest chargos 
against tho prococds of Railway traffic, as has beon shown in 
tho oarlior sections of this paper ; and whon the traffic is com- 
parativoly light, and notlikoly to inoroaso to any groat extent, 
il may bo more to tho advantage of tho Government, and of 
tho country genornlly, that a description of road should bo 
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conatrnoted which, involving a smaller outhy af enpital, buy 
voquiring a somowhat more costly doserdpftion of locomatiyg 
power, would, ab iheharge fittle, if at all, in oseoss at that of 
the Railway, furnish a roturn suiliciont to keep the cond iy 
thorugh repair, pay the interest of Die capital oxponded upon, 
its cousteuetion, wud provide au amount ef Gractive powor fally 
ndoquate to the wants of Tho pooply, though the thiae esponded 
would, ef course, bo yery anuel: br exeoss of Hint vequired by 
the locomotive line, 

1 proposn, thon, in tho reuntinder of this xpetion, to 
investigate envolilly tho rolation between the cutlay and 
tho relies upon varios hinds off ronda in tho: Peosidenay of 
Matus ; nanoly, the Railway, worked hy locontotive anytlnoss 
the Railway worked by animal powers and the mucndamiaed 
goad, ‘Tho first atop townrda this comprcinon aust be dhe 
dotormination of the amoint of paseenyger rut gouda teats 
whieh is to bo taken asa standard quantity, and ie ardor to 
simplify the anleatations, aie, iidaed, to abatiduds anatter of , 
frel, for mattor of inforoneo, | propo to take (ho amount of 
traflio upon aomo yiven line, or portion ef a line of oxiating! 
Railway, os this shantavd. 


Tho Madeak or Sunth Wost dine of Railway, extending 
from Madens (o Beypore, a lista af 406 rates, pinetiahes (09 | 
minal of the ehavtetor of a yrent Trnk dha te justify the 
adoption of thy whole, or of any portion of i, wt a atandard 
of comparixon, whotlor ns te outhy, ar ive to the amount of | 
trate; bub tho North West ling, av tio partion of it alaady: 
comploted, viz 41 milos, may ba faivly looked upon, ab pre | 
sont, in tho light ofa Dbraneh ; and an vnqtiry ito tho cost of | 
moving (ho prtongors and goody, staat to have pasaed over, 
this line, hy somo more simple ayntont af eonveyauca, will: 
lord astisfaotory date 4 to the relative alvantagos of Rall. + 
ways or otlox reads. . 


‘t may obgerve that tho Madrak Raihyny, though it only 
paid, during the first half of 1863, intoreat to the amount of 


: 
! 
5 
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*66 por cont. or 13s, 7d. por hundvod pounds of capital expended 
upon the whole line, did, I havo no doubt, pay the full interest 
of five por cont. upon tho cost of tho 40 or $0 miles nearost to 
Madvas ; but it would be difficult, if not impossible, to attempt 
to doal with tho line in sections, and to attribute to cach its 
{nix shaxo of oxpondituro and rocoipts, Tt is only nocossary to 
apy that, with an amount of traffic equal to 595,000 passon- 
gors, and 96,000 tons of goods in tho half year, the amount of 
inlovost was only, as stated abovo, ‘66 per cont. for the half 
yom, so that 1,200,000 passongers and about 200,000 tons of 
goods would only pay tho cost of traction, of maintenance of 
way, and 14 per cont, upon the outlay of capital. 


Tho following is an abstract of tho naturo and amount of 
tho tvaffie on the North Wost line, for thé half year ending 
80th Juno 1863; and tho numbors given will, when doubled, 
from tho standard amount of traffic upon which the caloula- 
tion of tho cost of conveyanao on the different kinds of roads 
will bo based; the actual cost of tho working af the Railway 
boing takon. 


Passengers, 
st Clad... terseseneroes 10d x = 388 
2d Doe rccseccanesee LAll == 2,822 
Bd D0. crsessscesversrresreseee€5999 — == 151,998 
Goods. 


TOMB sicceenerewee coe sebDy TEL x Qes 81,422 


Tho firat and second class of passengers will bo merged 
«into ono of say 38,220, Tho 2nd olngs of passongoys will con- 
sisl of 152,000, and the goods will bo takon as 32,000 tons, 
L will now procood to cntoy upon a detailed oxamination of the 
cost of construction, of maintonanco of way, and of locomotive 
powor upon the macadamized road, upon tho Railway, for 
animal powor, and upon tho Reilway for locomotive power, 
with reforence to the above amount of trafic, 


oo 


Jat. MAGADAMIZED ROAD. 
CONKTRUCLION. 

The data as to the cost of conateucting such a roaul as his 
havo heon furnishad by tho Publie Works Dopartnent, and 
tho amount given below may bo considered a fair avorago of 
tho cost of snob rords throughout the principal pacts of tho 
Prosidoney. . 

WidUh Of PORd ieee eee GO fot 
Widuh of motallingssncscee csseecssees Bh gy 
Low a 
Cost of oarthworkw.c sosreeee TUG 1d 0 
Do, of motallingewes cue L016 0 
Bridgos and Culyorta neues 802 14 0 
Nundtich wees A 0 0 


enema tenet ne 


LOWS AD 


ne ott 
Tfan addition bo mado to this sum for tho dost of #uporind 
londoney, &u., bringing it up to £740 per mila run, this will 
bo an amplo allowaneo for any contingoney. 


And, RAILWAY LOR TORK POW, 
GONSTRUUTION, 

Tho cost of the varthyork, ani of tho bridges and. cul: 
vorta, wonld be rather lows on tho rairond dian on the maeas 
damizol youl; for, while it is not intondad to morlily the 
gradionts in any way, or to add to the enttinga and ombatke 
monta, oxcopt on vory special acensiana, thy width of tho vend 
may bo loss, I do not, howovor, propose to male any dedua 
tions on this recount, Int shall aasume tho cost of the earth 
works and bridgos and bolluating, ab the sama anim as given 
for tho macadamizod road, viz, £750 por milo; setting tho 
motalling against tho bailnat of the Railway, ‘ho cost, thore 
foro, of the railrond will bo found by nding to tho eoat of 
the maendamizad road, that of the purchasa of yaila, chairs, 
and sleepers, and that of the Inbour of fixing: them, 
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Tn tho seeond section of this paper, [have assumed that’s 
rail of 35 to tho yard would bo required; this was the wolght 
of tha rail used at frat on the Manchester dad Liverpool line ; 
but it seams Lo me that, for horso traction, a rail of 28 bs, to 
the yard would bo amply strong cnough ; and as 2000 yards, 
ov an addition of 240 yards to the mile, will be sufficient to 
covor all sidings, ke, 2%28%2,000==112,000 Ibs,, or 50 tons 
por milo, will be tho weight of tho rails, ‘Chose can bo doliv- 
oved at Madras al £8-10-0 porton, and an additional 80 shillings 
per ton, making a total of £10 por ton, will covor tho chargo for 
convoyanco, 80 thal :2500 will bo tho cost por milo of the rails 
delivered upon the road, ‘Timber sloopors havo boon found to 
docay rapidly in this olimato; J should thorofore Jay much 
Groator stross than T havo done in tho description of Austra- 
lian Railways, and upon tho omploymont of stono blocks as 
supports for Lho rail: in many parts of this Prosidenay, when 
tho gnoiss crops out on tho surfaces, tho stone block would be 
fay choaper in first eosl, and far moro durable than any 
othor doseription of sleopor; but, as thoso may not bo altain~ 
ablo gonerally, 1 propose to allow for the uso of tho iron pot, 
sloopors, which havo boon employed on tho Railway. Tor tho 
horse traction lino theso may ho mado lighlor than for the 
locomotive lino, but L propose to allow for tho samo weight 
and prigo, thavis £1 por pair of sloepors with the connacting 
tie rod, T shall allow, howevor, for a bearing of fivo, instead 
of four foots tho cost, undor those conditions, of chairs and 
sloopors will bo £1,200 por milo. 


ho cost of laying tho railway may bo publ as on tho 
locomotive lino, at 44d por yard run, the cost for 2,000 yards 
would thorofore bo £37-10-0, 


{n order to mako the action of this railroad porfoot, it 
should bo provided with a line of Lolographs and tho cogt of 
this, judging from the amount expended upon that on the 


Madrns lino of railroad will he £90 por milo. 
1 
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© The wholo cost of this railrond for animal powor por 
milo will bo as follows 
‘ Loa a 
Vavthwork inelading Ballast or metal o80 10 0 
Bridgos, Culverts, Geass crore ae oe BOR 10 0 
Tails. « $00 0 0 
Chniva and Slooporsercess se eve oe L200 0 0 
Bising Railivccsrermrrcrnee 87 10 0 
Pologr apices ones 80 0 0 
Stablos and rost LOU eee 80 00 
Sundrios ccc conse cee AD OO 
Suporintowlonce, keane HO 0 


ommend 


£2,027 0 0 


AVAD eee es been pee g pe neetnen on 





LOCOMOTIVE RAILWAY. 


Tho cost of this may fairly bo put ab the same rato ta 
that charged for Railvays in Now South Walox, samoly, 
£12,000 por inilo: this has beon tho vost of (hu South West 
Ving, ancl ib will in this env, tuolule tho coat of the volling 
stock voquived to works the ameunt of Guile taken ad tho 
atandard, ‘Cho comparixon, Utorelore, botwaon the eipital 
oxponded por milo upon the difloront kinda of vouta, and tho 
annual charge on aecarit af interest will ha ax followa ys + 


Gost por milo} Intereat, 
Coad Low a 

Maeadamized rondo 750 0 ‘| 3710 0 

Raflvond for animal power....| 2,027 0 0 It 2 0 
6 

Railvoad for atoam poworseee| 12,000 0 Of 600 0 0 
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Tho nox matter for consideration will ho the gost of 
maintonanco of way, that is, tho annual outlay required to 
nigintain tho road in a lato of thorough xypair, 


‘his must, of coursa, so fiw as tho macadamized road 
is concornod, dopond upon tho amount of traffic, while the 
quality of tho malorials omployod will have somo action upon 
tho annual charge, A. fair approximation, howovor, may bo 
avrivod at by a roference lo tho amount commonly allowed 
for mainionance upon the groat trunk linos of road in this 
Prosidenay, aud 800 Rupoos, or £30 per mile, would ho con~ 
sidored suflicient for a vond upon which tho standard amount 
of traffic is conveyed, ‘Cho cost of repairs upon a road over 
which 1,872 vohiclos pass por day, has, in an avorage of five 
yon, amounted to £119-14-9. 


Tn order to ho on tho safo sido, thorofore, F propose to 
alow £55 por milo for tho maintonaneo of the maondamizod 
lino of road in thorough ropaix. 


On the road for animal power, an allowanca must. bo 
mado for tho wear and toar of rails and sleopors, ‘Tho actual 
wear of the road ilxelf will ho vory muolt Joss of course thar 
that of tho macadamizod road: for the ivon rail falcon tho action 
of tho wheol; if, thon, Uno rails and gleepora aro ronowod in 
{avonty sons, ono-tventioth of tho whole cost may be pro- 
vided as an annual charges and ag this cost ta 01,700, ono- 
twontioth of that sum will bo 086, Ono-half' of tho ordinary 
gum of 230 will bo auifigtont to covor tho cost of othor ropairs ; 
a0 that 85-15: £100 will covor tho cost of tho maintonanea 
of tho Unilway for animal powor, 


Tho maintonaneo of way upon tho Railway for stoam 
powor muab necassarily include an allowance for the ronewal 
of rails, chairs, &e., and by taking tho duration of thoso at 
twenty yonva, asin tho Railway for animal powor, an advantage 
will bo givon to tho locomotive lino; as tho action gf the 
heavy ongine, going al tho rato of from 20 to 40 miles por 
hour, must wony away tho rail much moe rapidly than the 
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Hight and slow action of the animal powor,  Asstaning, (hen, 
5 por cont, to bo tho annual dotorioration of tho rail and 
sleopors, and tho okst, as on tho Madras lino, to bo £8000 por 
mile, the annnal chargo for ronowal of rails und chairs will ho 
£150. 

Tho othor itoms undor thy head of mainfonanes sre 
-groupod together in tho xolurns, and the eal may bo put 
onan avorage at about £100 por annum por mile, whilo the 
chargo for superintondoneo may bo put ab £5. Tho cost of 


maintonance of way ou tho steam powor line will thorelore 


ba ag follows : - ; 
Gow 


Renewal of Rails and Sloopors.... (60 0° 0 
Tabour, Ballast, Wen ee 100 0 0 
* Suporintendonce oe eee 8 OOO 


#225 0 0 


renee eittenmennnt 

Tho anual charge upon tho three doseriptions af rod 
under tho hoad of interest of oapital, and maintenance of 
way, will bo as shown in tho accompanying table. 





Macadamizad} Railroad, Railrond, 
Road. animal powor,] stom powar 


Laat Lad “Load 
Interest... ...., 37 10 0} 18 7°07) 600 0 0 
Maintonaneo,.. | 55 0 0 | 100 0 0 | 255 0 0 


Total... “92 10 0 


231 7 0] 855 0 0, 


Tlaving thus arrived at the cost of constructing tho diffor- 
ont fines of road, as well ag at that of maintaining thom in a 
good slato of repair; all that romaina iv bo dono ts to deter- 
mino the actual cost of traction upon cach, ‘Lo do this, 














r 
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however, Would uevelye the solutian of a variety of very cont 
pligatod quostions. It will ho five more simple, thorelorg, te 
show, for the ordinary rowls aul doy tha existing railrond, 
tho actual charge for the cons eyancy of pmssengars and goods 
In the ewse of the Railway, the rohune shew the netaal charge 
fer locumotive power wider sevinid diltyent leads; whilo 
on tho macadiumized road, the contract pries per puasenjor 
ov por ton of goods includes not only thes charge for power, 
but a vaviely of other itene: to whieh Tf shall allude hero. 
after, 

With retoreneo (o the Railway for animal power, 1 pros 
pode to subanit a cletaited estinmte, an a tiberal neales al! (ho 
cost of working it, us, iu this eountyy, | eamiet obtain any 
direct iufoemiation te paidde me, 


‘ho aost of conveyioge goods pon the erdinary vonels has 
beon shown toe hed} por top poraaile. Phiv stun inelintes the 
intorost pen the first cont af! the voliele and tee entitle y the 
maintenance in repairs of the veldehe the miintemunes: al the 
pattle, nud the hire af the perso empdayed te drive them 5 
it will ale Tnelude a preniinar of Femmes wad upon the ei 
Mages aid eagtiey se that they mas: be rephaemt ino eas af 
Cextruation or death hy aeahlont oe dine, Tah toeluden 
or shoul iretiuls, sortie prema aff mstanien againat (lie vial 
inenerad aca envio, aut whe is rexpansilte fir the poutls 
under his charge, Tn ncdlition te all Chose, it amust dedade aud 
afar amount of profit na the Capteactor hie right fe oxpeet, 
besides the simple intoroxt on hin eapitel, 


Tho changes for eons ayinge Lat claws passengers may he put 
ab Gd por iuile, Phin ia arrived ut hy takings the vont of’ eon 
voyanen, hy (he Tuisdt Contin, frau Tripatere te Bangalore, 
adixtaneo of 0 sniles tho tranadt is oupably af aeconmiadate 
ing two parsons inaide, andl anevint on the hes hy tho drives 
Mach porson nay take 40 thx, af Inygeaye, and the total dango 
by the Company id 40 Ligies, or 80 Shillingk, that ig one 
Shilling por mile, ar sixpence for enol pawsenger, 
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A olnas of passongers analogous to tho third alien on 
the Railway is convoyed to and from plados in tho vicinity 
of Madras, at atrersonably rapid rato, in vohiclos chrawn 
by bullocks ox ponies; onch of thoso vehicles is eupablo of 
containing four pooplo, and tho rate of charge vavioy fron 
24d, 10 8d, por milo for tho wholo vohiclo ; laking tha Inngoxt 
sum, tho coat por milo fox each passonger would ho id ; Inu 
{t would bo safor to ostimale tho average cox at Ld. por mile 
por passenger, and this may bo talon ns a fiir charge for such 
work in any part of tho Prosidonoy ; as tho Madras pricos avo 
probably in oxcoss of thoso of tho country dixtriety, Tho cost 
then of convoying 8,220 first cltss and 152,000 second class 
passengors and 32,000 tons of goods will bo ax follows + = 

Lom dh 

8,220 at Od 80) LO 0 
152,000 abl => 633° 6 0 
82,000 at Bf = 600 0 0 


Tolal,,.£1,818 16 0 


Tho veturns for tho North Wost Railway, for tho samo 
amount of trafic, oxhibit tho oxpondituro wider the various 
hoads of classification, as shown in tho following table 

o bom 
Locomotive Doparimontiai.. L008 & Rt 
Pd ascsisuceeseoes BOG 12 0 
Conohing.ees sec css 1250 10 
TiCkO. sveceies tern ene 12 2 Ab 
Ropair of vohicles, .. vee THE 2 BB 
Hlootvio Tolographcweoe LL 9 0 
Gonoral ChrgO8 gee 117 6 6 








Totul...0,476 18 Gf 

This eum, divided by 41:25, tho longih of the lino will 
givo 157-0-3% ns tho cost of conveying the wholo of thin lwaflia 
ovof one milo of Railway, No attompt is mado to distinguish 
the actual cost of convoying tho different elasyon of pugeongors 


' 
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ox of goods in feta attempt of the hind wank merely be 
aamatter of gue work, ‘Tho above may ho taken as faces 
whieh da not invalye any ealentation. 


T have new, however, to form an estimate eff the eoal of 
convoying (uy anime quantity af goods, nel Cus sue smmbor 
of paanon gore, along a Hallway by meapo ot animal power, 


The mumbor of first claw passengers haa hom put at 
8,220), ory voughly, 100 per day, or Bb aach way. To couvey 
thoao, on tirat clos carriages would ho roquined, which wenld 
travel ab the rate of LO miles per homes Le would be drawn 
by tivo hordes, and would Jar eupahle af accommodating 16 
pasgongora. ‘The diatinee af (Leth aniles would be divider dito 
flvo stages, ones parted foorsien peotnye ac edageee aut andl abuse 
hook, ox ubout 10 nites por day, a apare carriage would ho 
required amt a apare pie of hordes, 


Tho capital expendel would he - 
A “ aod, 
3 Carving. ka THO 0 
TY Tatars at df HO 0 0 
10 Bots Darn. ot 10 18000 


Noll iio 


158,000 sevoust olitad pabeamycora divihel by dls, will give 4 UG 
ag tho daily manihia conveyed hath ways, lewill, heweyor, 
ho nocussary Co reelcon apon done stra prose aeesionally 5 
and carrie deconmuudtation rat be prosidet for, any, 20 
onl way, OTRO altazatlion. Bach carriage will eotain JO 
passengers, and will bo dawn hy twe horas al the rte of 
About Gamilies per hones favelling the sine cistanes ae they 
horavd deawings the that elias carriage, 


The total nomiber af carvings anil herses raqnived for the 
iituad work will, therefore, be L4 eavrityes, cant 80 harres ; 
butt may ho tee wall te etinate diy 20 eupringes und Too 
hora, 
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Tho capital oxponded, thon, upon rolling stock anil 
animal power will bo— 
i t Lom da 


20 Carvingosiessesees at 250 6,000 0° 0 
100 ITorsoy..u.. ab AO 4,000 00 0 
16 Sals Harness. .ab 20.) 10 0 0 
. Totul,,.£9,100 0 0 


82,000 tons of goods may be put at 100 Lome por lay, or 50 
tons oach way. 

Throe tons may be allowed for each truck, and 81, thora- 
foro, would bo required; cach would ho drawn hy three bel- 
locks, 6 oxtva trucks might he allowed to meat eoatmltios ; and 
a fow extra bullocks shoul! bo purelnaed, Ag the daily 
journey of a bullock may bo put at ton miles, tho distaies of 
41:25 would bo divided into four staged; ge that 12 bullocks 
would bo roquived for onch truck, 404120 -A80 would be in 
daily use, or say 500 to covur contingencies, 

Tho trucks ought nob te cost moro Ulan C100 enel and 
tho bullocks £16 the pair, 

Tho capital, thorolore, oxponded upon the valling: stock 
and animal powor for tho gouds traltie will he 

£ow th wow dy 
wel OD. 4,000 000 
ee TWO 88h 0 4 


Votal,..7,260 000 
‘Cho total amount of dead and Tivo stook: vequieud for tho 
conveyance of passongors and goals along a Railway worked 
hy antmal power would be as follows p= 






40 Carringos al... 
500 Bullocks at... 


ne “ dh 
Ust class pasrogora.s. cee asecccscssesss eed HHO O00 
2d class tee cree li OO 
Goods Tac aek Paae ts Cee ABI O00 


Total 2 Ison en 
Soy £18,000, 


‘ 
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The anmud charge may be oatimated aa follows 


iv gow dh 

Tntevest npon GL R,000aC8 por cont, H00 000 
Wore and tore at caveiages sad rae 

ptira, 15 per cont onsawse oe 1,780 12 100 
Costof replacing horew aut bul. 

locks, HS pr eonto am. seas. TZ 1,108 1) 0 
Ropaira and re-plaging harness, 20 


POP COL OMe es wee BHO moO” 
Koop of LL2 horses, at tat cra 2b8 00 
Koop of B00 lalluctss, nb 388 ite, dono 00 
Miro of 20 vonelanen, at thOowh... i000 000 
(ro of 166 hulloek dvivers, it 

LUO ONG oe ceetnee cere 1600 000 
Rogiiva ufstables, at per eont. on 2000 Wo 0 0 
Tolygraph, Ke, ebinryges ton lava 

MOLVO TN eee ccreee ceeeee ee yoo 
General charges, daohuling Clorhy, 

BO ie nee eee cee oe 112 0 


Total. Tash 0 


Thin aia, clivides fy the dotul distanea tbsath mila, will 
give the clange por aile far tovensative: puawer SOY L210, 
ancl Chet gota cosmepaariacn beets cons tee cond af conveying thts 
slanchid nitabor at! paeangera anid tome af! poudla por anil al? 
the Uae Kinds off vel will bos as fidlluwa: 
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Renal haniumdl pow or dateam power, 
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Tho above velution bolwoon the fotal elarge upon eaeh 
doseription of yond approximates closely to thal whiet Wits 
shown to oxiat in Australia undor cireumatances witlely diltor 
ing from those which obtain in Ladin, thengh thera jaa 
marked differones in the itoms whieh maka up this total, 
Lhavo, in calculating tho cost af waking the natn) power 
Railway, mado‘allowances for a vavioty of exten ONporthes : 
and I fool confident that (hosum shown in tho above tabhs will 
be ample to covor tha wholoseost of workings tho Ting, and of 
paying an interest of 6 por cent, upon the enpitnl oapended, 
Undor these vireumstancos, it is ovideut that, imlil upon any 
givon lino of road tho amount of trafic very fin oseveds that 
which passed ovor the North Wost line of railrancd in te first 
half of 1863, it will bo far cheaper to omploy minal pow or 
than steam in the movomont of passengers and pout. 


Tt remains to bo seen what charge il will bo necessary 
to imposo upon the traftie, in order to caver tha whole ef the 
chargos upon the road; namely, inforest of enpital, niainte. 
nanco of way, and eost of teangport, An analyst of (his eosi 
of convoying the cifferont doseriptions af teatio will show (hat 
tho following is probly noarly the ratio of the oullay npan ech 

Fivgt clogs puasongety i. cece ORE 

Boron olasd lo, ee ce cere MO 

Goold cccctscne nee eases conan OY 
and if'tho wholo chargo of L584 per amile ho divided an these 
proportions betweon tho diferent heads of'trattic, the clarge 
upon the first class passenger must bo such as wend return 
£35.-4-104, thal upon tho second elas, such as would yheldt 
£229-12-4 8, and thatupon goolssnolias would give UGB S, 
Now tho chargo of £35-4-101 divided by tha umaber of 
first class passongars, viz 3,220, would give 20 ponee ns the 
chargo por herd por mile, In the sane way, L290) ded b divids 
ed hy 152,000, tha numbor of second olny passangera, word 
give 1:38 farthings, aa tho exact charge por hea por mile; 
while £269-2-8 divided by 32,000 would sche TES poner ys 


al 


the charge per tan per anle, ABC hus pasenger, hawayer, 
nuiglit vey trirly be charged at the vate of d pone jan nile, 
and a seal ches af a halfpomiy, while (he shiney fir gunds 
migsht bar quel at Lhd, por to por anita: at thea rates, with 
the stand aatonnt af traftie, the prues eet would be 
50G- Ret, ar Ake TS Te excene af the amonnt shown above 
to bo aulliciat to cover tho ditrest af capital undindenanes of 
way, and eo ob couves unten, Mavinion, however, hag leon 
mado fur the vonveyance ef apwaards of 11,000 first elon pine 
ponyers, (tH, 0nd emo ober, tel EL QUO tam all poe cy ttle. 
outay est elauye guid: should tho tratlie deren: to this 
oxtont, the yore al the rates ameitienel above would ba, 


Soe cal 
[nt olan puvenpeto oe ET 
dal Iu, ; tee ee ON TOR 
Coli. ee ve mow BTA Won 


Total. QHON tos 


And the profit agen the oapital espe, whaelty at the uate of 
A3)027 por nile ely owl tae eeretenotion, aot & ES W0lee Lh 
oy ACES fas Give anit dhl otek, aeoht amount de G00, 
wort nat be der tas bab per seat 


: 

Nhe dan conedvsten te te ada dean wlack leet heen 
atte i, tlact wiles sane af trate Inrger than that whied 
in biked) tor patet oscar neat ad thar tender sf thee Hidbas aye naw 
in prawn a Latta worked bycaninil power would hea 
annelt ele apa iad af sonmiiontion Cian either a mnenedic 





mized gon, ie oe Thidway workeal by steant poser, 


TW however, this weuld he the wees when the Gailie ia 
Aleouds Peavy tye Her tue ad costly the addy aft adil” 
power over aber scald ho still inere marked whew the tie 
iscotupurativoly lyst, awl reptive tu heels hapa gractially, 
ARaibyay sorfoet ly stam nntt he prosibed with addins 
of peyer sntlighed Cadi tla havent Garin ever He adeeport 
etadient onthe tanes cud theabeds the con umption of tied is 
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io a cortain oxtont, proportioned to the load the ongine bas 
to cortvoy, yel, as this lead is in very groal mone composed 
of tho doad or unprofitable woight of onginos nud cuxriayus, tho 
saving of fuel is not vory great; while the other itumm whieh 
make up tho working oxpensos, aro in grout measury indopon- 
dont of the load, and form a miloago charge. é 

With a Railivay worked by imal powor tho caso ix 
differont; here tho power roquired is slrietly in proportion te 
the load; no moro horses or bullecks aro kept than will he 
sufficient to meot tho demands of tho public for couvayaneo ; 
and if these domands aro casual or intermittent, arrangements 
enn oasily be mado to moet tho ersnal portion of the demand 
without the oxpondituro of capitnl, ov the imposition of a 
permanont chargo upon tho promotors of tho Tine of Railway, 
Again, the power of alocomotive ongino must ho proportioned 
to tho maximum offort it had to make; that iv, it must hy 
competont to oyoreomo the stoepust grationt in tho line with 
a full train behind ib; it must, thoroforo, have an amount of 
powor more than aulficiont to do the work of tho moro lovol 
portions of tho lino; in frot, ié is nocossnry to Lave an ongine 
of 100 horso powor, which it might have to oxart fora ily 
or two; while an ongino of 50 horao power woukl he nunply 
sulficioht to do tho romaindor of the work, 


This is not tho caso with a Railway worked hy animal 
powor if*thore bo a hill too ateop to by surmonntol by a 
carriago drawn by tho ordinary team of horses ay bullooks, the 
simplo plmi is fo havo a spavo pair vt tho bottom to help tho 
carvinges ovol tho hill. This, howover, will seldom he 
necossary with horso toams; for a horso haa a rosorve of 
muscular onorgy, which onablos him to ovareiie, fora short 
time, a much grealor amount of power han is wanted fox hig 
ordinary work, . 

al is not, of course, probable, that the ratio batweon the 
passengers and goods trafie, which | have aysumod as the 
standard for calculation, will obtain upon ordinary branch 


’ 
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fines Phe pa oetieer teadlie wall tes toss thane the: snantard, 
while the saul featlie wall sev ay looking, Lewever, fe 
this fret (hat Phase edited the eat af the calling stack 
vd the andaat power, abit ho figure, aul live heen very 
easy my cermin spare the nina paawer, ik be mare than 
probalile that, when worked bya Company or an inetividaal, 
tho ehavge at Ed. per Cou prt onite wall he found cattident 
to cover ll espns, ane to pve ie daterest pene the eapital 
oypenited al at Teast fe pu cent, 

Uthink. then that Pcan ju tied an apphydins te hy har 


tho erger iilad of brad foam Che uiain bined Rahway 





in Tidiay (he tolhawiiy comedian ian whieh are very neardy 
identival with thaw whieh aie Oxpre sal ce Clas ce eon oeatdent 


of (his papers with veferetia: ta Adotatian Hbabvase, 


Ist. ‘That (he vouted taper upon vc nendimesvad 
roud is tageely dr esee oot that pon raifyaul, whether seh 
nvidia be worked by aaimal at eteae pease 


Bn, Thaet che dotined Gsot al teat pacer ee ntl Lea: 
the that of anim power apen eadvoads, Inet that this cheap 
Doss iy Wit a Taide ammemit ot tally miote: thai canzone 
sala for hy the dtereoed ed al ean tnetion atid adintenates 


of the radlvout worked lo ett 


Bins . Phot the coaganbaie oot lise etgatey aa at 
sel ts to adait ot oe hope a dese leqaneedt af tatio apa the 
brawl Tinecot vaulted ar weahl eangpencate, by dee cain, 
J the cast af netise posvea ter Cie urs aed elityce cider 
the heads of datere ot at eapitad. aul ngdntenanes ob wi, co 
seqent paar the elaptatioan ef the vend far tern pers ory 


Ath, Maret a ened cole, i wetthh be fu oheaper, 
aid, Hhevelare, sore sebuah eee a every bespend. fac gen 
sitiet the butnch dite ot Thalway with a vies te then Bein 
worked be andiidl paver 
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“PIMIGS Oily Article, 20/4 Judy, L869, 

8d uppeara fiew the fiacneial xpeock af the Secretary of 
Nlate for dadia that it és contemplated during the neat ten or 
tocnty yer do coustruct C000 additional miles af railway in thaé 
country, boing nearly double the amount thes fier completed, Supe 
posing the outlay tu bo al the xno vate as kitherta, the east with ba 
LLLG,000, 000, dad even if, ax seems to bn had, a reduction of 
anethivd ean be achieved by the wak being cavrad aw by the 
Gorernman, iasiad of Unangk the ageney af companies, othe 
atninuon reqnived will sll be LB 000,000, ” Fading 16 yours 
an the average af line mer which le outlay is to de spread, tt 
rill this be necessary ta raqse about either ale or ight willions a 
year thraughort the whole pevind. The dndian Garcrnment cate 
eatate that beau they ene noe yet money ut Vee cent, Hey 
may hope lo effec? the whole opration at that vate, and Hoes avoid 
the neveanity of qitaranticiag a par ects to public companies. la 
the Coty af’ Lanta, harevver, there will be Little vespmuse ta this 
weengiene cntletion” 


INDIAN RALLAWAYS, 
Ch the dditor af  Huginenring.” 

Soy Anarticls in tho wanbor foe this month of tho A Gad 
minster Revie, on tailing Railway Reforma,’ appears to 
vor tire notien, int Che weiter atleetie to tive accent Co apevial 
aoeot al infomation, wreitoy ae if ithe contidenvs off the 
igh nudhorition of the huling Offeo, mad you ovinens so many 
peojadions nad given expeonsion tone many misnpprohonsions, 
Theth Lis atlomonts and conelisions avo ealoulntod to enue a 
inidundovatundiigs af the very huportant aubjoet whieh he 
fants, 

Hin dootrino on the hand quention, aa conveyed in a ve> 
polifion whieh ho now prbliahes of wan article whieh ho wrote 
fon yo age, “tind (he land of every nation belongs te the 
poeple nc aowholo, (hat Govermmont aa Choir voproxontiive 
in tho supronty landlord, and Chat it aumet wionate in perpe- 
(nity nny port of fe tut to tudividnola,” would he imporsihle 
of appliention in Muvope without a veyelution, and) shews 
how much disposed he (tho veviewor) it to radical moanvos, 

With this disposition he at present proposes to dinpenso 
with tho existing riilway ergeniaution in fadin, bat le 
seareoly oven aketchos dy oudlino (he urvangemont whieh bo 
would substitute lor the system whieh die proposes to abolish, 


f 


Aftor oxprosding: Ia opinion on (he intelloet ef tho nie 
Morais of Oathousto, and that the men “hicight wp in bin 
Jordship's soho’? java heew influ ol hy hia lordship's 
viows, (ho raviowor tukos sata gronnd, aud note ec Chat the 
4,000 milos af Hines now apon ie Judie ao a poor vont attr 
go many Yours, 

Jb doos nol yoyttive maneh arginaont to show (hat vaily a9 
showld have leon tah mare extended in dada, wl thet ene 
milo for each 275 milos of forritory dea countyy without ung: 
other vords is imadeynele for the yequivenwnts of Cridlie 
and connnuuteation, Without suggesting i cenipurizon te 
davoon the aetive conmmoreo in Mugland aad tho compaatively 
inort (raf in India, idanny bo naolid fo note that in Maglind, 
aleoudy voverod by a nobvork of roudls td eanueld, Mutt one 
milo of railway fox overy six anilos ef coundry Jaw alrondy 
hoon provided at a conb por anil oyon exeouding the Ladi 
rato for the tank lines, whilt Ludin, wilhout rords ot canals, 
has only ono duile of railway for very 276 mytve nailon al 
country, 

Jt is happily vow not neeosyary to mygac tie qnestion, as 
thoro isa gonoral goneurvency with the urpeney: af Chis nocd 
for furthor oatension of wilyays ie budin, end ie tho ey 
tainty that dines of railway, condrnetal with duo eemiony, 
should ho an ndvantageous amd profitable te tho State as 
such tines would cortainly ho to (ho dudabidenta af the 
country, 

‘Tho fio inthe past, shown by the diet that there iw 
now only 4,000 miles open in tho vast ovtont of tho Indien 
oupire, Jus to he doplovod ; hut the veyiowor' oy traordiniy 
assumption Unit tho blame eamnot rest with any quembher 
of the Goverment sorvieos to whieh ho uppenrs to holonys; 
and mint whch, of coun, fo the gondemon whone he wuilitoly 
forms (wlvouturora,”? indaning nol the divedtors af tho lite 
Kast Thdiam Gompmny, ia whose employmont ho was, bat dhe 
peosont railway divootors, hes to be noted, 

It ia, howovor, tour that the railway compauign could not, 
undor tho oxisting’ gyalom, lave medi with wt pronter 
oxtont of reilyays than tho Mtate authorisod, aad if anual ho 
admitted that one-fourth ef tho oxtont ef railwnyn regina 
has not yob hoou smnotioned. Lb ean bo ehown tut somo of 
tho railway comprnion heyo timo after tinw roprenonted to 
Covgrumont tho advisabloness of beat with inosponsive 
oxtonsions, brit that Government has not even yet authorinnd 
tho conmencomont of the works, 80 that the grontost tithe 
in Indian railway operations, uttorly inadequate extent of Hines 


fh 


sofia construeded, rests not with the cornpanios but with 
Covormuont. 

Poy tho secondary failure, that tho cost of (ho works oxo. 
eutod hw been feqontly oseossiva, the conmpaniod must take 
(heiy shave of blane; hut the veyiewer had pone too fi in 
asstuning Uhl Choy ave sololy responsible for all defoets of 
Teen, ws under the seyeral contracts Coyerumont had 
Ghoe most absohito contvol over oxpenditare, and lis through. 
out maintained a stafl of offleors who have anditul and 
tadhorined every iene of oxponditira, end every nrrangomont 
tor works, andl hive prssot and sanefionord eyory ona of tho 
dosipna ind spocitientions, which, on tiethor oxporionce, luvo 
boon fotd to ho defvative ag woll as Choxsu which hye boon 
proved to he suflleiont 

Tho presont writer las, inte momorandin wrillon within 
this mouth, salmitiod Chat Che main caus of the oxcoss of 
olay on Indian railways las boon Hiab tho works wore ofton 
commend tail euvind out on insomplote md insnilleiout 
aurvays, on Which suiteblo dosigna and corrout ostimntos could 
not heave hoon tamil. 

What Hhoro had boon waste and oxiravayance epproaching to 
tho waste tel oxtravaginiod on Moglish Lines id cortain, bub it 
flows nol follow fab the exeosioy have approached ta the 
ines which the Mivdadaster Reriever of this month asmmes, 
Tho original oxtimates tor the whale aysiom ave no guido in 
(he miettes, oven i the oxtinudes from tho preliminary 
surveys lind hoon tena woethy, many works whieh wore notin 
the that pliow thought of, have sineo, with the fall eonourveneo 
af QGoyernmmont, hoon envriod out hy the railway eompanios, 
Towns Jawa buen bail for the reconmmodation of Wurepoan 
erhanion, oxtonsive workaliops hve boo couateuetod, wid atl 
tho yrouf rivers of (he continent have beon bridged, Tho 
most costly portions af the main leak Tinea lave heen con. 
atroetod, mel the extensions on tho central plains, oyery milo 
af whieh would have comitod towards a veduelion af tho 
general gyvorage, deve boon in omany enes omitted, and yot 
the reviewer quotes i tho propor limit for outlay the estimator 
Qruoaios) atc mileage rate, which wore mado bofore tho ra. 
quivomont of ne raihway in the tropics, or tho magnitude of tho 
trrltio to bo aeconmmodated yore duly appreciated, 

Sho veviower, however, peesiig over any auch oonsidoras 
tions, spouka af Lord Dalhousio’s ostimates of tho cyst por 
milo for a whol aystom, and enya that it woukd “ho oitfying 
to vormpare with (ho entimetes aotual roulisations” Hither 


* 
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tho veviowor knows nothing of what luvs hoon done or ebie he 
argues with extreme mifeinens, 

Whilst onlarging an Jonses (o Cavernment fram the eost al 
tho [ndinn railways, tho writer in the Wesdauitar detow 
ornits to nolo the large indiveet profity whieh the State has 
dovived from Choir constuction, ‘Tho froo ourriyye of the 
mails, the inerouso in the land revenue to Goverment on this 
districts oponaid to tho outer world by the railwitys, the muyings 
Dy the teansport of (voops andomilitiry stares, and the vedne- 
dion of garrisons rendered aulb by (ho direct commuimication 
allorded by tho railways alroudy built, apport te be Gites in 
tho ostimation of tho reviowor, Dat ave, notwilhetindiys, of 
such magnitiudo, vs ie the belief af miamuy to mere thi 
cownforbulanco the wholo of (ha present exten payments hy 
tho Stato on tho gtarantea aecount, 

Tho voyviowor, Jowover, tronts Che whole quodion on the 
amyrow prouds of the advantage of obtainiigy the posnilty 
profits from we possible or dmpussiblo ard bargain, hat doo 
not show thi when tho ruilynys were commenced and carvivd 
on hoforo and during tha noutiny that dha necessary Cada 
could have boon obtained on aay less Hboral ay ston Une wave 
adoptod by Covormnout, 

Tho voyiowor seya Chat ikwonld i became hin te apenk 
of tho lete Bowrd of Dirootars: othory ise Cian with (ho Cro. 
spool which ho rincoroly fools for Choir ceupgtial momory 3? 
Dut still He labours to whow thet “they were potatiedod fa 
ogropiously xtullity themselves) raul, Ca mihe ont hin ei, 
Qo pasaos ovor the fiat that, although the gaurndos wan te 
To oxtonded lo the whole outlay, that the fallow control ayer 
the outlay war votainod by Government, whieh tool pon 
itsolf to dovido pon (he course for ones Tia, es well ine on the 
fitioss of the dosigna for adoption, 

Aftor attributing tho Cuulta--somte woll fouled aud some 
oxagporntud «lo tho railway companion solely, fhe veviower 
propoxos, ax a romody, lo hod over ta tho direot manazgo- 
mont of the Govermaont tho constatetion af tte rnilvays yot 
to bo built, Tho works to bo emvind out by the didian 
Vublio Works Department, of whieh tho vevinwor mya tht 
“iis wounost partisans will senteoly nay Cu (he resnlt of its 
tuanagomont has hoon alfepothor satistnetory,” and that (it 
nnust bo aduriitod tobe singularly slow in beinghys its pro. 
duals to maturity? “children who wore looking on whon the 
Crund-Prunk voad wes begin hast fall dine allowed them for 
growing into niddlo-ngedt men before it was fisted and 
“Gf in railway alleira Covermmont action mush noods be 
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marked hy dhuihor prosvastinaions, if wero hetlor perhaps 
that the pammantemt eompuny shout bo continued in trangqitil 
wnnemione of Hee thal? 

he roview cr fadhor doseviiod the Pablie Works Dopart- 
mont up to thie tine na utferty amiable to tecomplish tho ine 
portant works w hieh it luo in Tnusl, but ho proposes ta howd 
over to dt yaad amount of additional work of a Coseriplion 
of whith ita momboers heve tick ne esporionce, and whieh in 
any ather country it would ho considered a lolly ta ontrust 
foimy olher than the vailway coustraetion branch of (ho on 
gineering protusion, 

La oleborating: a case ayainead Che coupaniog, (he rayiawor 
ued over the diet Chat the worka herefofore have been 
minder Gayvermmoent control, nnd notes Cait the hoards sitting 
i bandana law little of wladt thoie goryunta ava doing 
in dndia, mt etaten Chat a fuse! povormnent would more 
vontily fad ont defvets, Mo vests in tho Railway and 
Pablio Worker Departiinty heawover, an mero (ill tafe. 
muti wed conmiderion, will bu fonnd to shew dat the 
monthers of thie doo) pavernments erie nemore Chan distint 
Donrds of discolor, proven Cie waste af mony an dofeetive 
dosipan, and on bad workwenship, without tho assisted of 
nit orgamianion for Cie propose, 

Moyahora of systianoral toeal governments, Civil Service 
Quelgen, promoted trom the iwofisnil courts, oy ominont roverno 
aflcord, Whe take tite dn Tile to ceyinooring, ave geneeuly 
Hhety Gedo asteh pd hy porsenid tiapeation of works, met 
ihawonld appere that tho bods ad Government lil botfor, 
Jratond of camutingy: pon paar dmpentions, adapt a aystom 
hy whieh (hey may eonie profiindonal ntvtes oe dineetion for 
the onpinooring operationa en which thoy purpasa sponding: 
tho mney of the State, 

Wor tho pied, matte: will not had anade hetfor by any 
oadeavene to ahow that fiiliven have deo caused hy the 
Jon-pertarnuates hy dishint boweda af dudien whieh thoy could 
noy or have born expeeted ta perform whieh non-profpssionals, 
if oven on the ground, emild at best only perfoan duportontly, 
hal whieh if ie new proposed that Che nuaubors al" the local 
govermmenta sbontd nial abi 

If stele work ect haye boon portormed hy tho momhers 
of the lavil governments whe were resident near fo fhe vail« 
way works by Endia, they would have mach fo enmyor for, in 
(hat they did nat exereisn theit power, power whieh it will 
nol be possible tailor any aystone ta Increase, 

Trtewl, however, al condoning riway beard mid 
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mombors of Goyerumont for the fault of the old aystons, it 
would ho botter te consider (he mmenhnents y hich umy be 
mae to guard ageinat fete Cailuves, 

Yow Governmont abort to oxpend #0 million atevting: on 
Lidion railways the question ia ove of prive tinpertinee, wud 
dosorves to be (routed otherwise Chan with a view to tho potty 
Jnlorests or jonlousios of any sorvien coyormted ov athorwine, 

Govermnont Jas a command the highost profenmiorel 
ability and churuntor which Haugland ean afford, and will tind 
ovonomy in obtainiys sueh services rather than ie os porimont 
ing with unieninod establishments, 

Vor tho direolion of Indinn operitions on tho sede now 
contourplatod thora appours to booone for al a want of; in 
additional power, which need not interfors with oxisting 
osteblishmonts, bub which would vonteol, adyise, aad direut 
tho several dopartmonts, 

Such an authority, a boar of onginoors, futeusted with 
full powors hy Covermuotl, would do able to adyixe Goyorns 
mont wuhoritatively on every myginoorhiug: question, to ieaire 
tho complotion of surveys, to rejeot erudo ov inesmplety designs 
or dofuctive oatimntes, Co kemotion or to rojvet proposuly tor 
construeting oporations, fo oxmmine the organisations on each 
Tino, and do notion for Govormmont amd for fhe home bonds, 
tho noglools, inedivioncio, oy (he movits of the ollivinta: in 
charge of, end vospousiblo for, oporations on the several Lives, 

Suoh a bourd would bo looked to hy the chie! ongineers, 
end by dhe Covommmiont commlling: enginosrs on the aeverat 
linos, for advivo denny ditfenttios, aad for in fmnialiate anil 
tuuthovitalive decision of quontions on which remus af fonlsmp 
avo now oyory month constnued fe ondloecand offen rostlts 
Joxs vorraxpondonce questions whieh mimt new often puyale 
Cho miprofessional mombors of tho lool pevertmonta, av else 
Do dovtded on in (ho mune of govormmont hy i suereny, who 
anny hayo many ominont qualition without Dehipow ali puida 
av eutharily on professional matters. 

Such a board might have charge al amd hoe responsible ta 
govermuont for the construction of the Stilo railways, ud 
would aftord, to Govormaont and the companion nm aulditional 
doourily nguiiat a reourrence of misttkes by errovs in designs 
ind nogloots in oxoentions, atch as Tueve too afte, fo whom 
soavor duo, to be deplored in the past history af Tidinn publiv 
works, 

It has to ho romemberod, as ropneds Kato railways, dome 
of which boing for military purposs only, may have to he 
Duilt without tho intervention of companies, that heme, es 
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wall wa Tuli aiuigeentont, has to be provided fav What 
over may bo the shortcomings heretofore alfedited to lame 
homey, in beyond dinpede: Chu Chey have: hou, iuspeotedt 
wud shipped te India, vast quantities af necoxsiery matorials 
of the tied deseripfion, wid at rates af cost whiel: fostity to 
tho high charartor anid heasivess qeditios of tho geutlemon 
whose services fhe gurriuitoo ayatone oneblod Goverment to 
obtain. 

Vho great proportion of the wholo olny, whiels has boon 
fo these purposes judiciontaly expouled in Euglad, upponrs 
to hnve esraped the notieo of the Westadaster Berio, ax ho 
apouka of arate per mile on the origina) estimates, Int doos 
not notice the estont of double line alvendy laid with costly 
permanent way, nad the dagge mmount of sidings whieh on 
pyvory fudian railway Ines boon tonne noemsmry for an toulio of 
tonnpnittde whieh was unoxpostod, is still prowing, and vill 
contimu to prow until the great Indian raihvays, notwile 
slung pail extravagianess, become nob only profitahle to 
thoiy shavoholdors beyond the punraiteo, Duta soures of large 
diveot reverie to tho Stato. 

May snel results the tine will come when the workers on 
mud for Lnlinn rmibyays tho direefors who in Baglin havo, 
without rowurd, givon Hiei tiie al Choupght, and tho workers 
gader thonein tidia will ho deemed to deserve other treat. 
mont (in the Pestméndter Reviewer would acoorl to thom, 
© Adventurers” and tho xeyaanta a sulveutuvors,” isn 
desert ptiow at the Hvitiah poutlonion who breve hoon eagaged 
on tho Ladin railways unworthy oven of the amony mous 
rovdowor, 

Tho vailway devices, horetolore, acon rule, slightud hy 
Covernmout, donied any sheave of the honour whieh the Stats 
contors areal other of tts servieos, working without hope of 
rine oe pension, huve yot furnished ax mmeh honest zea), high 
intelliponva, aul, sad ty any, havo alrordy filled) wi mumy 
British geaves in Gidinn jriglos as any services, during tho 
Hime employed by De Stato indie stdyjugation or hyprovemont 
o€ the great Ladin Empire, 

As one ol Uhemonsnros advisable forthe safe and economical 
meaegemont af (ho greal ayatom off Ludian railways, {hore 
ave, higypily, grounds tor tho kape, with Cho oxprossions of 
which (his somewhat hastily weillon papor will conclude, that 
the whole quoxtion of railway adiministaion in India, will 
now bo oundidorod ly Heilish Rlutosmou with the Yond 
bevality of view whieh has, horolofore, in all othor dopnyt- 
only, dasmud the adeption of mousures which have rondered 
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tho British povernmont of Tudin the most just, tho nost 
gonorons, aul the mosh anerosstil in (le world, 
Your &e., 
Wann Mavi. 
Ohuving Gross Hotel, London, 
duly 7, 1869, 


INDIAN RAILWAYS, 


Yo the bilitur of the “Standard? 


Sin In view of mt approuhing: paetimondary dincuasien, 
will you allow me space in your Colum (a vetor to a att tor 
connoetod with ow viilways da badia, whieh is atteanting 
considorable attention, and whieh hie beet commited on 
vory feeoly hy the Tndian press? 1 atlate to the prapasil 
dint tho povornuont, showd make the rid ways Dy ila awn 
diraet agoney, wit thus do away with (ho dlorvention of eam 
panioy oy contrnolors, 

‘Mhis proposal, which at first awed only Che whapo of 
vunauty hed rocolly vodaiyed atroup continntetion 5 and ita to 
eall (he atfontion of the paula to the gigantic bliundoy which 
tho govermmont appens hont upon conunitting, that Lave 
brospeasid on your apace, "That ko vetrogeude a paliey should 
havo commondod idol! to tho soriots consideration ol a Liberal 
govormnoul, Whoke very auntie id AAppUNEd [Oo he rynony motte 
With programy, wuntiol oasily be aceoutal tor, osenpt on the 
ground of wn important noqiutinianes with the sayjoot, and 
fon ready nequieseoneo in Uy merrewauiuled vinws putt 
forward by a huppily solout Cow, who laeve dovatod their (ine 
and telonts to Cho solution of the problem, « Loy aot te 
doit.” ‘ 

‘Cho little intovest whieh Dadi uflaire oxeite in this country 
has alvoudy boon tow Jong a mettor of notorioly, radially, 
Thowoyer, tho aystom of puamaiteed wutlwaye det ended inte 
oxialoneo in Haglund ae dergo med ontightonud publio hardy, 
awho, us shareholders in thems uniderdalsinga, ayn of hile yiaivs 
Journt to foola direot aul personal titevest in tho welfare of 
our Wastorn dominions. fk world ho in the highort degra 
unwise of tho government to step in and diterpoxo a cheek an 
a syatom which Jas actod xo wollin tho past, and whieh pro: 
misd in the frtare to bind lopothor tho interests af Bnghaal 
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and Tndia ta mimo ao strongly conducive to the woll-boing 
af both eountyios, 

When the geo proeeoma) Lord Dithousio, ad Governor 
Canoval, gent home we comprohonsive rnd cavolilly considered 
rehome for supplying Vudia with vailwnys, he recommonded 
that they should bo allafied to and undertaken hy Ropavite 
companion, Athol it died, oyon at Uint die, been proposod 
to construct railways through tho agony of govornmout, Lord 
Ualhousio was mont afronply opporxord fa stteh a couse, Le 
proporly rogurded Ho indodwetion of vailways dito India as 
partly a cvommenoil outorpring, nnd as such he filly ronlised 
the fuel Mint these tudertakings were hetlor placed in tho 
Tannda af Maglio enpitelista, lhe foresaw thud by this moans 
the oxtonsive dutvaluotion of British enpital would ho onsured 
to bution, ae well eva durge addition to the Muropent popula. 
tion, hithorte whnost osclimively restricted to the offloinls cone 
oatod wit the povoranont services, 

Lord, Dathonaio’ views, which wore wlimetoly adopted, lod 
lo apreomonts boing erterod: into, ducing: the your 1843, with 
cortain conprion Joe the coustraction of vailyways under the 
glarnntoe of the government) and the results shows Oui at 
the clone of E868, hy the oaid of British capital amd British 
ortorprian, about L000 mite of dine had beow completa, at 
wocont nearly npprenehinge 280,000,000. What railways 
Lartin would new daeve possened, had thei constenetion leon 
radertikon by gavermnont, iia more cesy to conjeotire Chin 
to dethie, 

Hin, of conan, contended Crit civotrmstimens lave aldorad 
no greatly abaew railways worn initintod that the thao has ar 
vived for the dunigimation of a now sydiom 5 that the syatom 
that new obtain confios npon contynetora hope profits, which 
night) be saved hy the Shialey nud that the povernmont lave 
gainod the oxprriniea neeonsry fo onnbly thom to envry ont 
the workd, ‘This may he uecapted theoretically, Inu, prec 
tivalty, die that botioven in it mist be of a ening: mtn 
fndoer, Ono dept, in thin imaltor-ofliet age, to look to Che 
ptm panes of the fitine, ail t shonkl by enly too 
glad if the government would show we either ronds, coneals, 
ieipation work, or hibeur daprovements efficiently or 
promptly eurricd out, ase tost of their eupabililios for con 
ntinotings raily iy a, 

A vevunt writer, advocating: tho new ayston, niively vemarta 
(ation promising that fla povemunené cme command wil the 
Heewary resonrene ol money, laowlodgs, and skill), ull 
that is spend ia welborgiusined wystom af ndministiudtion, 
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so 08 fe procttre the proper application at all yemurceos te the 
gront ohjoek in view.” ixnetly, Bir Oracle, aud this, Loon 
tond, is peocinely whet tho goverment emitat hu they 
possess, ditdping from whet tw hoon done, ohild horn hut 
yostorday may vonch hin mambo, amd see his heir sth prod 
hy time, ove he hohiolds a locomative mae over tye) laaideadt 
miles of a railway mado through thy direst agency? of 
governmonb 

Tho Aiuto has, as mest of your readers tntorestedt in this 
subjeck aro doubllosa aware, nadertnkon the constretion of 
ono railyny~-heb from Lathore toward Postar tend 
aheondy itis shown that the coman of povermacul raihyayy 
doops not promise toni Amooth. EC wank agen Chek tho 
mtthoritios lave hit upon tho doview of utilising: ae fae is pose 
siblo what is designated with mere pop Han iemnitey Tu 
“Graud Crunk Rew? hy wieuing: ho ormbunkient tor (he 
ryocopion of the vailk, Pho maomnt of anying, ony, whieh 
is doubtful, would hoe bat small, whilst to thimger wenld bo 
vory great of laying (ho rails wpon the ald road, which is exe 
posed to soriows injury from floods. ‘Che rand whieh, wot. 
withstanding the twenty yearn or snore whieh the poveraunicnt 
hey spent on its coustruetion, i4 ontively destitute of bridges, 
is, morcovens, orcoodingly WL adapted Torn xuilway, The 
gradionts boing very unfayeirable, Yo, whilet thin in under 
considoration, a loyge stadt of onghieors ve, pectores, kept tn 
eoparetive itonossy, md tat at a mormon eypemm, ho 
lviond of India, writiyg on (ho auhjool, eypronin a baliet thik 
ib would bo more ceonomiont (oadopt the route mont approved 
by tho engiveor (by Goo Biaith), bud adits, Chad cit rudd ay 
and rord uinst bo mere oneh other Twill he cheaper (a move 
tho vend to tho reihyay Ui the rntlwiy to the vend,” other 
wise it appoara thal the rosuli will bow detective railway and 
w Del rond, 

What tho anost disnatrows delay will ovens should the povern: 
mont rosolyo to undertake {lo conatruotion of the wey lines 
(estimated to cort within tho nest (hivty youn na fom aim 
tun £100,000,000) dood nat adinid al a monten’s deult 5 and 
whet docs this dolay ontail ? Ct id admitted Chat (he railways 
alvondy mado in fade havo developed to an extent untheanght 
of tho resouroos of (ho country, that they have sirougthened 
its military position, and huproved tho social and aneral van 
dition of its tttabitents, (ois a taot, (hat your dye year tho 
rolintis of trafic show a vast and stondy duereage tun terete 
that has boon fostered hy the nergy amd promptittde with 
which vailway works have boon yrosvontatl, ik ae inerodan 
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{lat niny rorsonbly bo supponed to eortinno in the sumo ratio, 
provilod future ostunaions ie eareied out with equal spood 
tad covtainty. Ai tow do the povernnont propose to aid 
this most desirable work 2 "Lhe outlay on the fivlinuvuilwayas 
has, for tho past tine yor, averaged vory nenely £7,000,000 
permunun, — Undor the now aystom it is proposed to spond 
23,000,000 por anni only, or nob onoehall sand dais in the 
fawo of a orying wont lov inevousod fuilities of transport, with 
a taming of brew) destroying tho yory lifo of tho ompiro, and 
with nv fumine of cotton pnevlyzing the industry and Dlighting 
the proaporify of dhe Ganecashive operatives, 

Conorally, inay be voesived as a fat thet any sohema Lor 
quryy ii ont yiilway ostouson in fidin hy the zoevermnont, 
oven Hf ahown te be pruntioahle, will inevitably lend ton dolay 
(hat will vetard the progress of trade, divart the axefidioss of 
oxtading Huo, wanted proveut ice proud ineauve tho fateadiotion 
af Dritieh enpilal aul oaterprive into Dndin, 

‘Lot the povermmont look to thair vends mud ivvigation im- 
provements thay will have quite oneugh to do——nud lowe in 
the hands af those boat eampetnnt to tndertake (hone (he yast 
works oatnilet in the development of a complote system of 
rilway connonnienfion, he yory organization in whieh (he 
poverrmont it defleiont ean bo commended by aay ono of the 
railway comprnion. onel of which Taw nn oftleiout slut on (ho 
apot, mil avedlable abe moment's natice, 

hove ie ane Tine Tah wo wary vouxonaly suppor i not ie 
ohided iu thors proposed to bo wueleetaten by govermuaont, 
viz, the Lidet Villoy line, to connect Che Seindo and Praja) 
Atuhwaya, and maporacile the mitiquated notion of navigating 
muvh a river as (hit balis dye stoners, 

Le earl xeceoly outer info tha inuygination of eyvon tho 
wildlont, (hoorit fe batten a fovoips olimont fit (he middle 
of one of the existing compiny’s ties, and eapecindly na tho 
conpany concerned virtually held a concession for (he teaille 
oy tho outive: Chearggh veate fram Bieeohog (a the baat adie 
Rathwiy at Dothi. 

Tt wonld be hupossible within tho Thnils af this letter to 
baton, in dotdl, on the many objections that oxiab to tho 
government uidertiking Cho conatrietion af railways in Ladia, 
and | will (horofore reserve those for a fitive ovousion A. 
few worth more nad [have done. 

Tho importianes af Che cotton trade of Tndia is becoming: 
tnomnoud. Chis tye has buen ostimated as worth £80,000, 000 
per imal proper feeilitios wore afforded for ily develop- 
mont. Lidia hus already preyed hersel! a most lormidable 
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vival to Amorier na regards hoe eapabilitivs of prodtoing: 
votton sand what the tule might ullimately became it is 
difientt to ostimato, Tt is adimitted in Lameashive (hit the 
qqulity of Indian cotlon Jus gronly improved, aul il continues 
do command a vory high price notyithatanding that the war 
in Amorica was brought (oa close moro Chan throes years apo, 
Novortholoas, tho governmont would appear fo bo londinygy thoir 
ears (0 She adviva af wuvixe conugollors, Che yesulé of whiol 
ean only he to dolny indofinilely the complotion of thy vet work 
of railways so nocussary for tho doveloymnout of the cotton 
trade, and to chock tho production of a staple (hat might In ings 
worl to thonsands in this country, omhanee tho prosperity of 
tho onpiro, and place Cho new silont loom of Lamenshive aul 
tho fur north once moro in votive oporniion, 

My namo may nob bo ontively untaown to yeu, ant the 
atuke T hold in this conntry, and tho interest Eeamiol reprons 
for all that coneuns ove Lidia porsossions, must he ayy oxctne 
for the longth of this conumuiention, : 

tT omu, Sir, 
Your vory obedient servant, 
JOUN SMI 

London, duly 14. 


“DIMES,” 27th July, L860, 


Tho folowing volatos to Dadinn Railway tinned: 
“ Louden, duly 26, 

“Sty T think flat most peaple whe have ae fade 
with Indian fines and tadian Tos WEL apron mialy with 
wlutt ix noid in_ your oily artiole of to-day, and Uhink that (us 
Duke of Argyl may bo ‘going about! somowhat tae fant tn 
his tdon thet ho oan vaine abl por cont. ul the money he wants 
fo make 7,000 milos of now rathvaya in india, and thet ho 
can lwo 1 por cont. as compared with tho firmor plan of 
tho railway companion borrowing wb 6 por cont. undor 
guaranton. 1 presume thet when ho looks to berrawing: at of 
por cont. ho mutst moan te do so i London, fov it wan only the 
othor day that whon Sir Richa Tomplo bronght oul hin A 
por cont, Joan in Galoulta ho did so at 90, or onal ta nemrty 
ag por cout, 5 and though homight porhups, bo able te burrow 
in India itaol? a moadorata tmonui aminally fey repradiative 
wouks liko railways, irvigation works, &e., FE dloubt it he onuld 
do it to any Jargo oxtent undor 1) por cont, if at Chat, and 
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though in London modonudo umeunis may have hoon wise at 
to per-eont, hy tho phan of inaking dividends prynblo at dhe 
Bunk af Miygland, like dividends on Consols wah old. 
Tndion hotioving, Te eonsoquenes, Mel Bast din Stock and, 
Gonsola avo mel tho sane Ching), ib isto bo dewhted gvently 
if this enn bo done forsueh large amounts for 2 sovins of years, 
and with ao miiny ofhor olitia on the ‘national sievings,’ tho 
roxorveir (rom whieh so mary differont horrowers ave suppliad, 

“Thad tho plondive of heaing tho Duke of Argylls stato. 
mont, ana plonanvo it was, for hia sketch of Cho progross af 
Judin ainco (he mutiny wey, on (he whole, yery davournble, 
and hao spoke so well and clearly that yeu not only hear his 
words, brit waderatand hia thonghta, low good or for bad, (ho 
now systont of povormnont mek the now ratvays is ian 
gnrated, and properly managed, L bolievo with you, that if 
Will prove for good; but many poople will begin to ase how, 
lf the Dadin Offiew ane to make 7,000 milos of railway, at a 
cost of th dona! 70 fo 80 millions, whet isthe India Olle com- 
posed of?) Thin only to chey that we reed of the gront auving 
atleoted by Mis Bastor at the Adntivalty, and tle inetliciout 
ako rtil now of that grant public dopertmont.  Willnot (he 
Connedl of Tadin afnid now ii nove neod da yor of haying 
puter item Ineiiess mon who know tho Didin of to-day 
nnd ihe wanty instend of boing Gmited, act present, ta 
military mon aad chydlinia, howover able thoy may bo? 

OA VALCUITPA MEROTLANTY 


INDIAN RATLAWAYS. 
Va the Bditay af the “Stadard” 


Srey Unvinygy vowel with nowh interest a tether in your ine 
prossion of the toth July, on the subject of Tndinnt railways, 
Tvantire, as mie nat allapathor mugudifled, ta apoak e word 
on (ho atdhjoet, to point ont the dango which apponr to 
tonece these alveuly in oxidones, aol to make (ho realisation 
of thone tot ies yet commmonend a muitlor of havassing: uwor- 
tainty. 

Hippily, tha importanes of atc oxtonsion of tho Indian rail 
way nyatone noods no argument. Tho yublie mind has long 
AZO Yop nital Ha noeesaily, and hitherte gevormeont ions 
Jian thrown ohatnetos inthe way at progross; but it would 
nppour that povernmont now coufomplatos net only tyling 
in hand Chon vithonds whieh pubis onlorprise mud moncy 
have aloud) nearly vonyploted, but dso, with a spirit mero 
vudorows than disereet, comdructing: Chose whieh wre as yok 
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only projeotod, In tho former eaie the sharedioldors, as ane 
agenioved: mul injured body, will, Houbtloss, muito (hove dine 
approbation Inown; in the lufter the pwajooted Toa will nat 
only bo © vailrouds of the future,” bub ef a very din uid din. 
tent fudure indeud. Jn sume eyes, however, this vory dinhmien 
will “Lond onehantmont to tho view,” far govermiuant Tcos a 
good porspootive, mul a wide munpin iy always an agronully 
dotail in offlvial oyes, 

Lb is a romarkublo feet that whenever India or Tidion 
affairs avo montionod in public ib ia with a sorb of apology, a 
kind of tinid deprecation, conseious of a senveoly courteous 
and amutily veiled impntionesn. b have had tha most 
valuable vontrii tons from (he blest ollleial and nousottieiat 
mon in India, sont fo me for publication fa my magazine,” 
sat an ominont publisher the other day, (but Ecol nick 
nouse af thom; tho Mnglish publis yoneally ia bored by 
Tadia! the Magtish poople ure utterly anid proforndly ignovet 
tid eavoloss as to Indian polities, xtutistios, wil oatorprina” 
Strange, bub duo, tho brightost jowel? in Maplouls crown, 
& jowol that many have looked ag wilh ouviond ayes, tan 
mattor of Inuguid toloranee mahor than af pride and ylory to 
ity possossor, Ard overy one who lis paid thie slightest 
uttontion to tho siubjoot must heye observed tho shotldor 
aluugying, disposing avon with the conrfomned grime of 
pationco, with which my montion of Tndia ndinivs ty graotod 
In tho owe? Not an “jewel in the evaway but thorn 
in tho flashy a geiovience jiu dulliotion | ie Choe eonprolionsive 
slung of young Maglak 4 n bore,” The sooner Didiau alts 
oan bo shunted dhe bottors Chey atop the regular partimontiay 
tintin, shove thom tito i siding, and Jeb thom wait wilil tho 
Tino in cluavod, Many of your readora will know thin tytn 
picture. 

Now, Sir in tho old Lendoulall Street days, Ciove wae one 
pleco at loast whore poor Ladin, her hopes amd prosperty, hor 
Diovosts and siuflorings, were not only tolerated, but disown 
with an animaion and interest: worthy of tho then hy men 
rooruited front all ranks of sovinty. fn tho oll © Company? 
Aaya thoro was a loot habitation and none for Lutias tea 
ib npponrs to be tho wih of sone ta give Didin a amme jnloed 
(unde bad ono) and thon emphatiolly fo do aa the proverb 
dloos Lo tho dogger Thang it! 

Ayan “ontidor? £ eomot presume to litt, over in thought, 
tho shored veil. or poneteato tho governmental ploon whieh 
now-wedays eusironds oyerything: connoetod with tho aftteial 
aftuirs of India; but this meh 7 do not heaitate ta may. thet 


- 


7 


it over, likn the apoolry of the Commandatore in Dow Gderaand 

this ghost of tho old Indian Hour Provides unacon ‘a (hose 
affivial orgiog, where red tape, pigttils, Imekean, formula 

nliquetle, ef hoe garde ona tie tho rind and logs tnd wlidfon 
Advey Sorvaehess ausiel srewlorc al (lee pstestdl iis nition of {hose anduanatin 

he munt bo a very plilenoplitoal ehost indecd it hoe laa 
groan in thenpieit, aud pautih dia kolofon tooth at (he blunders 
ad bungling, the belvam wut bondage, of which ho ise 
silent beat wat wieittorested spocdaler, 

What isit but this whieh muakos our govermnont of Lidia ko 
the ear of dugyornant ponderous, heavy, rolling: slowly and 
iiapnastountoly over thomas in ita stolid amano, anknow- | 
fag, tiienring progres? Trogross ! Porhipa slit a propross ae 
uemimenainte with Che yegrivemonts of i rvdert age liko 
ones, tel Che world, lueving: pot whol a Crousand miles or so, 
will Kenveoly prune (o fool vornd amd seo if this Indian to 
taise han pat ibs best foot foremost ¢ nor will Immontulious bo 
very loud if that intoresting animal be Lowi “nowhore’? in 
tho riea, 

Bat i Che Tan at patio Tonvon whieh, however amall, all 
doos Con certain dogvoo Tenven tho whole Lumpy if tho galt of 
piblie ovitieian and inquiry ia to ho mimuonurily shut out of 
thin mutter: if the puble ia to ho altogothor oxeludod from ov 
vateo Gy Ludinn aiteies s if the 60,000 shareholders who, wider 
tho present sytem, have aright te make thanselyes head, 
vee to be silenced nes forall, (hea we muy louk for tant ex« 
Libition of latphoonwin, obstinney, Iinpliyy, ineapavity, vod 
fapo, fovmeln, wel hopolos atupidity, sth oan (ho Tvitinh 
nation, aed the British uation only, “adelighta te Toner ;? 
thon, slut wp safely within thoi door of cour of Liebinten, 
(tay (ors sonst of the Tuedtion Counedl any tidtulya fi Cot, 
fount, and twiutdle to their heart’ contont, whilat the world 
gives thom (he yoy. 

Wo had, aby beitlines resis during the Crhmonn war from, 
a plotting et conlee und a tltitide of conusollord 5 rau (hove 
lave boon poople found te dovlave that dhe flatloring levewr 
of those neterious dined sil} Hupers on thoir pulite, 

Tata, for no monnt only, try Go ingine tho dolay, the 
hopolva contision, the inpoyy te bade, the Iamontihlo westo 
of Gin whieh nant inovitubly seerte i hove a bit of lina lo- 
loupe to company and Chore abit te goverment; i the 
offisind hand meddhs bore a Ho onst modily there a Hldo,with 
aeswout mud honiyolont uneonwiounnoss of tho wlshnato ovils 
likely fo vomit from sneh mixings and moddlings 5 if} heve- 


» 
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atioy, thoro he brawling and bitterness, here petty jeaoury 
and (hero yet pultrier spite, we olull knew that the whole 
inachinory has heon throw ol of pear, becuta none Utaptn 
scheme has fished across tho genial (but waqametionl) brad at 
Kote wollnodsing cue it after, aid weatull haan whata we 
Jeve lo thank fora “peventent of yoo intentions, vonaltinge 
inn contusion worse contoured. 

Lhave soon nothing tangible in the shape of a propel qe 
to the organinntion of the futire, Every practical min will 
fool (hati “anuleamation ? of the Qve aystenis isin ipo 
sibility, Meany, sir, by all meme, mul Tea praprintoy, 
should bo very glad if the profits of (heeontimedord were bes 
and thet of the proprietors prentor thin they are bat TD pro. 
dost, in the une of commer sennao, adie at piece af diagpetont 
puehwork, Letter have vo hy betel mtaaenient i Che nitttoy 
of fudiun railway yovorinnont fd Casar, aed walls Only, 
i he Cow, lel if ho vomembored wo shill expect authing 
loss {han horoie re atts | 

With tho charactoristiontly angeetefil Qeatient at old 
gloves, a writer inthe last maniber ol (he desta foe Aledo 
gracolully acknowledges the obligations of Hie eoatey 
{o those gentlomon who lave honeurahly borne the hear 
and Invdon of the day, and whe, with honey, enorey, cut 
pitioncs, have initiated, orsaniied, nod aduinintewed tho 
Indinn reflwaye by stipeudiningy themes “Cadventarenis sa, 
lost Chore sliould bo any misconception of bis mening, deaiye: 
nates thei muibocdingtos the cervinta at abyentiavern?” Mus 
ina pracofil teibule br elenie heupoyye, and, ua doabt, those 
‘udveniirend ? nd thei Caer wall be peatelal meee 
ingly. Th would appear an Chonph the babenee at gantion de 
tho wrilerta mind veqiived for no many lal fpenens peeaived ne 
many kicks piven, 

With vrere ind fanetion! injustion Ghee suns weiter wails 
out arathor plaintive lament over “the very tittle? Chatt fia 
Doo alrendy accomplished in tndia, he tist tnaw (lor 
thoro is aa indelinible something whieh follows that le dua 
Tiftol the veil and Tnarted ineorma on ion stored altri) Hunk 
every dolay, every obutrnetion, hive been die to thet falter inp 
tnt dudecision of povermmont alone; that it hia required 
a bomburdwont of arpwuents and proofs te pain atticial 
consent to oven the amok iuygentl necesany af Che worl: in 
and, 

W6, tho insipnifiesmt portion of (ie conmuuity, the drones 
in the hive-—tho waobile evdqas, commonly called he puubliv” 
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eoure ta know nothing until overything has heme settled by 
the powers (hat be, beyond veel Th the dobite on tndian 
allviia in the House of Lords, an Mriday ovoning. if debate 
itenn hoeathal all the nohle lous who apoko represented 
citi present or pant officindinan, and the enrront of thobe 
thouplin aatontly min in the anne groove, Lb ia to hoe 
hoped, when the auhjeet oof Endian railways comes on for 
tlohife in the Conmiany some common sense will be show 
ta the dinousstoa, amd tint menthors quaditied to apoak in 
hohall of the commercial mud non officiel commannity will 
not fail te potat ont the many objections which ovist to tho 
retyoprada poliey rontemplard by tha peyermnent, ‘Let 
us Geist that the eomitey will not ho aueviticod whilst: yours 
isconamnied de doparhnontal oxpanisation, ta drilling aud 
vatablishing thet nfl! whith ia to aeromplish nothing short 
afin ontive vovolution in dha tidian Jtablio Works Dopaurt- 
Thon i 

A preat writer his oid tint thore is ne wredo so lamont- 
ublo an waste of tie, We nro aeeused of linying: wastod 
money vertaiuly Che header oviloal the fwo Tak i vonnins 
foe proved what brilliant costs woukd aco ii the shape 
of poommmy tn finte nid money should the schome of govern. 
mental rnilway construction in Indian be realised, The 
weit da the A istaustes estes (athe a prot dont bond 
voonomy. Tle tonehow fhe Paytiaimuiva Condor point; we 
all prick up diy enn when the talk: i of nenay; It it, 
ahold he reonhorcd that hore fs nnel a (lite: yn penny 
Windom and pote foolishness 

Ht tho railways ef the fete are to bo milo by gevorn 
mio if vos ave do dss ohittest te wuilrands, asd afer cera § 
Hoengineoen vad sueveyeniive ta doyate months at a fine to 
contemplation, revision, recontemplation, correction, nnd 
mnonsdhent ; TP whale dintriets te te slaryve, countries to 
pevink, trade (odio a natura death; if Tudinn cotton is bo 
Hoot uikuewn quantity af Manehester and Giverpool, whilst 
povesninond oiled sire waiting: for that wisdom in caunedl 
md (hat promplitide in exeeution wilh whieh kiul heaven, 
as not hitherto cigmilly blessed them; thon, air, Ll think 
it yory Wkly before thas tren readwayn eve complolad, that 
otommtl hore, Macaulay's Now Zbulauder, will bo the “nan 
ot the poviud," and pigtiily baekrom and ved tape will have 
dadnitively died (he deutl.-- Lan, Six, your abadiond sevant, 

SORULATOR, 
20h daly, UAtiH. 


INDIAN RAILWAYS. 
To the Editor of lhe Maraing Ucratd uy 


Suy--A porusal of the debate whieh tovk placo in the 
Tlouss of Lords on Friday night, on tho subject of the bation 
Budgot, brought vividly ta my recollection a famous speech of 
tho late Lowt Brougham, in whieh he grave ulorimnes to in 
oxprossion of his rogvet Ghat ne roaponse hind ever heen naule 
to the prayor thet the Lords of the Conneil sigh bo ondiund, 
with “praco, wisdom, and ndertunding?? Tf he wero 
living wow, how much moro would tt seiko hin that this 
prayor is ail] unanswered, 

Itis notainany days sinco that Trond in your colina tv 
lotior on Lndiun Railways” sipnod “lola Smith whieh 
had rotoroneo to a propoatl that tho govermuont shard Haol! 
in future essumo tho responsibility of constructing: the lines, 
Inte T am froo fo confons thi upto Mriday taal toeould not 
voudily boliove that auch a stop was really intended, 

Tho speoch of the Seerotary of Siuo for Tndin Huw proved 
tomo, however, (hat tha povermnont do not hovitiute to te 
ugurate aw syslont that Lvontire lo protlies will tail minendily, 
Tho uuthoritiog doomed propaved to meritien fa the mobittan 
of the fiwy porsons whose ain it ia to place nll pacbtio worker ot! 
whatsoovor Kind muley thea Unblio Worle Dopurtaioitiy tho 
host intorosts of Tadia, aid Comme wi font ana bye ward 
amonert the mufons upon oth, 

‘Your corrospondont said yory truly that ‘jonenidly i my 
ho voooived. as a fact Chet any selome for currytayy att vail. 
way oxtlonsion in hudin hy the goyermnout, even if hhewi to 
do practicnhlo, will inevitebly loud tow doliy that will rotund 
(ho progross of trade, dwarf tho usofiliess of exintii lines, 
and provont ina groab moastue (ho introduotion of Britiah 
capital and onterprise inte Iudin? and it would appeme te lhe 
fob lille short of inmanity for any government to allow 
itsoll’ to bo tho moans of bringing whout so dinnatvons iw atate 
of aftuirs, 

Aa your correspondent has indirectly prominnl to promo 
the quoslion tarthor, Lwill morvoly refer to the dablnte af 
Vridity ina fow words, ‘Tho Duke of Aygyll, prosmming: his 
spooch to have boon correetly reported, nity he congratulated 
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oun subline tadifforenen fo the past, and an aluont childlike 
Dolio ithe tities. Uo said, velorving to the vailways i (Th 
(is ponorally mtpposed Huet dhoss Mndorloktiga liaye been 
‘mniortuken hy private ontorpeinn, Inthe lurdly Hhoueht dhat 
ool be suid, sooduy that the Stato lutrantons b por vont, ing 
“tho enpital expounded, thus Grling all tho ehance of les from 
a lose veevipt without having my hopo of profit trom a 
“larger reroipt. Pho vesult of his operation is that tho 
“povormnout, without the sliphtost chance of Haining my 
rulvantage, puevantoos (0 thexo railways ve votinn which thay 
“do not routine, Why should not tho Bevermnont raise tho 
“nonay for constructing (howe railways hy their own divoct 
uelion abd por cont, instead of raising Lon the eveditol the 
“companion at 6 pow cout? flo could eo ne reasott, wel Cho 
“Indie Comneil, attor a till disowsion, agrook with hin in 
“thin opinion! 

Passing over without comment tho first, part of tho fove- 
gobys quotation the answer to whieh would low voadily to 
the Jipw or pow of miy one oven protonding to a laowlalge of 
Hu anbjeet fF come to the atttemoent that the grovornmont 
Jievo grunmatood the lines without the stightost chanes af 
pnt mey advintagee? Chae any mane it Tia senses, oven a 
Secretory af Stnto, slat ont tho faet that the govormnont have 
puinod, and point iumensuvably beyond the amaint of dhe 
wiamiitoe, hy the intradnetion af’ vuilwayn ito India? Why 
oven Ford Thidifiy, a atpporter af the now hyaloin ne med 
nathovily eulalbeit covtatily not a onthustaat, stated on 
Vriduy night, Chat ho boliovedt nothing: had led ta more 
hipravernont in fudin, and that (ho vaihwayn had dono mero 
(hin any thing else to break: down tho hurviers of ousted 
prejudices, to oxtonl civilindion, fo nite the enpire, and phivo 
ony power ona moro nolidl foundation.” 

Suroly tho Dike of Arpylbanat heave piven ufferauee to his 
Views not dvenuing at contradict (Yon, when f ape’ my 
mouth tet ne dog faa?) And as he was not contradiotod, 
itamny renonubly be proto (hat he know hia nudionco, 

Thing heeome dines proverbial, iv connection with eortatn 
wehlie works enrriod orth many yerres apo on his praee’s ostatos 
Mm Keotland, to vselaim, © God bless the Duke of Arpyll,” and 
thin may, pevhipa, haye moved an honost ambition in Chet 
Rtafaamin's brent ta oxtend ta offer commries tho Donolity 
already bedtowad ou hin maive land, 

With thin noe one could quarvel 3 bul, unfortunately, re. 
prouetion of the weeks b have alluded to, whielt must be 


familiar to your roulors, would hardly be received with ear: 
rosponding fever in Ladin wil again most ualuekilys the 
alternative nppowrs to have heouw mtilwaya, As then pront 
works will, hawover, Je boyoud the personal contval af (he 
Dulko, and, ie a grout miearure, depoudtend i Fiudin on the 
caprive al the “powers that ho? Lyould eluirge Eis Chun, in 
all sincorily, to ding way anihition,” und to ho wine in his 
gonoruion. ; 

Tho following: pielare prevented tous diy Chie writer of in 
article ontithod © Our ludian Railways, in (ie Marth Aeitish 
Review of Decomber Inst, mightowoll defor oven fhe atronpost 
hoart (rom comming ae anos! cortain fuiltre, Speaking: of 
tho diffeully of communication, ail ospocially as voprads me 
inland spot, hoe anys 

“Phe adyont of a mnibvary ta astation of this kind, vesonbles 
a. spocial intervention of Previdencr, Snel interventions, it 
mntal bo confossed, loo rarely mamitost themeolven in Ladi 
in tho shape of ordinary voads mul beidges, Poe these works, 
although probably existing in the form of desipud of various 
datos amd many shapes, proprred hy the Publis Works 
Doparbnont, soont ineapablo of proding beyond {fet embryatie 
stay, 

“CHinghnoor offieors, overflowing: with honest zouk, wisi hive 
prepared project attor project ta supply workey when cost 
Might ine fow yeara bo rovonped on of dhe! inevemud tad 
vovento they would assuredly being in, But vied wells 
dimotl oflorty que keldom survive the dotihorations and dine 
oussiond Chey Tivo lo taderge at Che Tanda of the many 
tuuthovitios whoso suction ia required for the funda noconny 
to carry Uren out. Stilled soon attor thedy entvanes pate the 
rogion poopled by Aeorotarios and quemdna af council, thay 
finde premature grave iit the pigeanshale of some poyerns 
mont olliea hook-maise, 

dn yortionl eutueombs of this kind, whieh porish the 
walla af yueblio offices te Ladin, (hove vipa tee pena ho 
nouly Tabolled remains of projects hnonerable 5 some of 
thom possibly unsomnd, but amny well worthy (o be revivurd 
and ocbodiod, 

Tho intormittent mimacy thowhieh public works re civ. 
viol on hy the government ia hiedin renlera if, dowhifal 
whothor it ho cosivablo for tho sinte do retain in ibvown hunda 
tho construction of cortnin lines required to completo the 
hea reilway aystem. Aa ne rons for sul a course, ib 
has boon urgod tint thowe lines, boing chilly needed Cor 
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polified! purposes, ile not afloe the hopes of commorsial ao- 
cost Whith are likely to induce fudividuals to dake dhom in 
Jud, 3 

& And {hia rensen auty, fn samo cases, possosd corti foree, 
At tho stone tino, should those werka bo onvried out by diroct 
pevertonont upency, Dore ia a risk of their progress Doing 
futorenpted or rotarded hy the may contingencies whieh 
ayeit all oforis of the Pablie Works Department, Above 
all, fle Ginds veqnived: far each yer’ oporations amst, bo 
Tinhto ta nreh mieertuin eouditions of anpply as tho tilure or 
abutines of opin, or the high or low privo that it happons 
to yield ta the Tndia reve; or not impossibly to tho 
sapries or whine of iome Minister of Fimace, whose short 
osito from tho Une of Common is inenfiintoat to vendor 
Tin ieqqinintod with the country whose fiaaameos he reg uliles 3 
ji who efforts de waidly cnvossed in contd dow atl 
osponditire sens (a onitble Tin to show a good surphies in dis 
smatind Tttelygt? 

Ldeaive te ndd wothings fo this ventiatic quotation, and will, 
thovetare, sibacvilia miysell your vory chediont aevvent, 


bd OHUTN IN, 
Londen, /ady 27, 1862, 


TUE ORULLIONIST, B1ad dady, 1800, 


fa the now plow mimmacl, Int net yot mated, hy the 
Tidian Goveriaeut with rospeet Go fhe consimnotion in fitivo 
of vailwaya in Tielostin, a satis and som one, efile 
tof existing slavehollers 
in the Jines already mide? Tho qaestion ia ong progmeat with 
fportines to wll partion, wd dominds alher oloments of 
flelemont to decide it (ain are feenished hy officials whoso 
portined iouuny cdietios aloste call on Hom fo vousidor Che subjoct, 
Jf equal vests could he got fram eupital borrowed at 4 por 
cont as frome works on whieh 6 pea cont. ix guaranteed: and 
pid, nothing mere need be sid. But thors is aturthor ques 
tion: init quite olour that Buglish feds will flow into dadiv 
riley onterprise withont a special ddacoment? We are 
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“slvongly.inolined to think, not, uapevinlly as tho Govornment. 
gos to. telco the donslimotion of tho Ines into ita own 
“Whoover knows, ovon in tho elightost degraa, the 
poculation, oxtravaganco, and gonornl wastelulnesa 
‘ornmont works, woul hositato long in investing hie”: 
stauch hands without a good guarantoo, And if this.” 
io as regards tho homo country, with how much greater: 
6 doos it apply to India? We mny say abavlutely that the 
ont sliavcholders, aome Afty or sixty thousand in number, ji 
inQngland. Out of many millions invested probably 
‘a fow thougands are held in India, although the soourity 
Government guaranteo of 5 por cont. Whero doos tho 
‘Argyll oxpeot to gob the money? . Not in India, of 
‘put in England, ; : 
por cont, guarantoo was at frat yatuly offered for tho 
wwation of a yailway shag in India, No response cama 
>» Mom Byitish oapitaliate. ‘Thon & par cant, was propoaod, but 
“xvas. passod by, and only aubsequently, whon inongy bovame 
“tomporarily plentiful, did the London market respond, Tt. 
gspondod froaly, bul thet was in consoquenco of fiuy torma’ 
alng offered; ond under tho system thus hogan, combining 
rivet administration and Government sour OW the construe 
n-of railways in India has steadily progresaod, Why not : 
woll alone? ‘This tendency to olorual meddling Ja por. © 
ligious, and upon the elightest, sometimes tho moat fanciful, © 
{tou,on no. grounds ab oll, onterprises of gront pith and. 
Leddy nndglforl ia in a. grontdogreo lost. Wo do nab 
hale of thif-alogs of sharcholdora or that olnaa of | 
le tivostore; ca individuals theso poraons are porfeatly 
oto: looks aftor thokintoveats, and the Government onn no 
prodiato tho value of tho shares of oxiating Indian ratl- 
‘anit oan ooarce tho money market to come into ita 
ger icra, ‘Wo speak on dohalf of India and of ite. 
dgg:and a to the future, : 
ow acquainted with the subjoot will hava much hosliaton 
Inisaying that money for railway oxtonsiona in Indin eaunot, |. 
‘tador ordinary: civoumstancos, bo got in ugland at 4 or oven: 
Ag‘por cont, The guarantoo, it must bo undoratood, ia nob: 
thet.of-tho British. but-of: tho India Government; and. aa. 
émly everything connected with the futuro of our Indian 
pind de-amoro.or loss-weapt- indoubhy the goneaniss Itaalf’-:: 
nich leas than porfeotly sacura, « Bit-this, ib may bo: anid; 
@ qlostion forthe India OMoo and the authoritios of Bongaly 
itis's0;- butit-is aleo a mattor of importauve ta avery ono 
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intovostod in India, Suppose this ambitious attompt of the 
Government to take the further construction of tho ralhyays: 
into {is own hands ahould fuil—what thon? Tho rosultds. ©: 
yory likely, and It might Alanstroualy eftoct tho Investments 
alrondy mado, yea aor tho guernnteo, On tho other 
hand, it would throw back railway worke in India for on in- 
daflnite timo, and rotard tha dovolapmant of gonornl’ prog 
pority in tho poninsula, This Inttor is a considerntion, far. 
paramount to that with yoxpoot to queations of par centages 
and guarautova; but both ave inseparably bound up togethar, 
Tho truth avoma to bo that the prosont ministor for India and 
othor official mon, his prodocossors, looking suporficinlly upon 
tho orodit of the Tndian Govornmont as being bottor than & 
por cont., but olther unaware or not taking inte recount tho 
sadiaig influenvos which disoriminate botwoon a tompornry 
loan and a pormanont inveatmont, have jumpod to tho con- 
clusion that because short loans can. bo lind at the lowor rato, 
therefore largo and Inating invostments may be had on similar 
tarma, 

Wo haye not hoard any omphatio complaints of noglost of 
oconomy in thy construction of the gront truant nos in Tndin 
so fav ns completed ; and tho Government covtalnly dispensos 
with no means of control over thoir working ns a guarantes td 
itaalf for tho guarantee ft grauts, Not a sixponco worth ‘of 
gionso for tho whoola oan bo oxpanded without, ag wo undors 
stand, an alfletal ardor and eanetion; and thie atringont supers 
vialou soome vory woll enloulntud to dial nel hut in tho 
‘ange of fature nos made by Govormmont itaclf, what jobbory, 
what pooulation, what wcontralablo wasto and extravagance b 
Yo doscrthe tho worklug of railway lines by a Govornmant: 
ato in Indin ia n tnak we decidedly shrink from attempting 
dn England, wndar tho vigilant eyo of polite opinion;:an 
always xeaponsible to the Cerberus of Parliament, {64.4u 
posable that if the ontive railway system woro.in the hy 
tho State it might be worked fairly; but in Indian 
thing is impossille, and that conviction alonesvauld: 
deter capltilists. from investing on ao-muaol worst 
Ob proaant, : 
oo. But thia suggests onother conaldorations Li 
‘inlile thoae of ngland, have been blocked: hae ae 
‘alstené plan: a few groat trunk lines fitst):.to: bo 
‘subsequontly by connecting and subsidiary branches a) 
tion only of tha former hina-beon n-yok- completed, andl thie 
‘under the & por cont. guarantoo ; some thousanda of milos yot 
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romain to bo mado of tho trnuka, and nonrly all tho branchos, 
Under tho proposed chango tho ndditions will ho in possession, 
of, and bo workod by, tho Governtout, while the portions 
already in oporntion will romain in the Juuds of (ha oom 
panios, Ta tis fousiblo? Gan merangenonts for i lieemanions 
working of dho bye parts bo sufoly lott to the Government in 
India, or is 16 ultimately contomplated to buy ont the eatsting 
sharoholdors ? 

Trom any point of viow (hat this sehome, pnnible us it ia, 
may bo vogurded, it suomaworrs Gum duhions; and fe tho 
inforost of Indian railway ontorprise, of tho 80 millions of 
capital already invested Me these wudertnkings, and of tho 
Lutave prospovily of tu great umpire, we ventive to demand 
A moro conprolensive mud carota dolibovation of it the ie 
likely to bo given by tho India Otten, Doonan, woll-intone 
tonod aa wo cheorlully admit that dopartment to be, if da 
notoriously doficiont in praotionl knowledge of Tidiny wut te 
only lwo prone, wiles pontly prosand, fa vejuob wholexomo 
advico. Ifa policy ab once gu miseldoyour mul ke relveprida 
ag that whieh is contomplutod bo poraixted. iu, it eannat hut 
lond to a radioal chango in tho composition of pho Couneil af 
tho Svvretary of Stato for India, 


TILE INDIAN SLATE RATLAVAYS AND "TIT TOUS 
OF LORDS. 


Zo the Editor of the * Daily Nowa? 


§m,—Sixtoon yens ago the court of dirantora veuontad 
Lord Dathousio to drew up t vomprehowive Kehome of wil 
ways for India, and Jw (ransmittod hin oolobyatad iniuute of 
April, 1858, which becume Ui bain ol the ayatent, and 
rosulied in tho sanotion of ybont 6,000 auilos ef rnil to be eons 
stauctod through tho agoney of gumrantood empunios, More 
than 4,000 milos aro now opon, nnd tho vost ia in rapid 
progross, An oxtonsion of tho syslom ia new sloomed neooss 
sory to tho svvwrily and improvomunt of tho empire, and 
tho Soorotary of Stato Inst your enllod on the Goyernmont of 
India for a full oxposition of thoix views on the suljoot, 
Whis Aas olicited a dospaich rocommonding the ourly constirtic- 
tion of about 7,000 milos of additional rails ut tho difforont 
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Lrosidoneios, ‘The dospateh init the reply of the Boorotary of 
Nato wero dei on the table of dhe Lowe of Lords on the 
atid inated, when Cis Carwoe adele Cee Tet aequieseod in cho 
advice of (he Fadia CGoyormmont, aul Inel resolver to try tho 
oxporhiendt of tispenadie With Uo itermerdinte agonoy ot tho 
yea and do side (he finds reiguivod fixe (he now Tnes 
on thofy ows erodit, und te ex pond then by their own offleors. 
Thik dotonuinalion wos dase on tho asauuption that tho 
mony sont bo obtained moe vhowply and. expended moro 
ouonotnically tute mader the qwesent: syatone wn this ple 
waa vopronoter’ ad Likely to ensure ametertel faprovement 
in the thames of Ladin. 

Roth dow propositions are open ta controversy. Diving: 
tho debate ane noble loud abuod that le never Could por elva 
why the Goyerunendt shoubl dive praranteod 6 por vont, 
and anathor pent considered: it wbatnd ta ha paying 4 por 
vente fa Gee slielihlora who Gi money could Io ubtaiued 
a the totl. With eid portinenve i might he nakod 
why (ha Gaveruuont af Gdia whould he pinying 4 por cont, 
ont liye portion of their puaniaory notes, whon they could 
oblaht finda yt bpercont. Simply heenuw at the portod 
when the obligation wie contracted, Ginds sould net five 
Leon alitatoel at betlor tons, fn 1817, whon the systom of 
ution railways wat alraggling jute exiatenco, tho cuurt of 
diveetérs oftiaot the Bat ditin Rathvay Company agua 
yantarol qercbernt. Ut failed, aaae mater nt eorrko, fox 
tho Ludiun Four per Conti. Were thon ata diseutint al) 16 pow 
cont. After a twotvomenth lad boon yastotl in the offort, 
Uhoy fottl Uhonwelven rodnend to the alternative of volin 
Qushing the entoerpiine ox conpuiling 6 por cont ‘Timos 
have changed; and die bast hutia Company las in the 
promoud your alitnduel aivitlion of atuale al L$ por cont, and 
it hag provinwdy ebtainet wimoy on dobonturas at 4}. Thore 
oan, moreover, be little doubt Mint in the prosont oxuboranco 
of capital in Miyshonwt my milvay company could obtain 
Minds, ton cortnin oxtont, at th on the goarantoo of the 
Soorotary of tate, Regarding tho aequisitiona of monoy 
Miront, i whouhl bo hoent da niin that, Bere tho Govorn= 
mont of hudin ean provuve i at 4 por cont, their stock of that 
yaluo hag always boon at n diseount, and somotimos a vory 
heavy imo, during the bventy youra of railway construction, 
and that thoy huve heot obliged, un ono occasion, to givo & 
por vont, and yon Ag por ool. for monoy. Indood, 1 is 
only n fow months einco tho Wunneo Ministor in india von- 
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pratulatod tho Governmont on tho auecors af a now lomn of 
{wo millions, which ho oliainod in Caleulty at 4 por cont, 
Tho vato of intorost, whothor on Studs reisul throng) tho 
guarantood companios or not, doponds on tha fluctuations of 
tho monoy market, und another tum of (ho politiew] ay com 
morotal kaloidogeopo may dissipate tho plenaiug vision of 4 
por cont, Atall ovents, ho must bo giftod with oxtrrordinury 
crodulity who will assert thab diving tho noxt 10 or 15 yours 
tho Nocrotary of Stato will always bo able to commund fonda 
at 4 por conk, to the oxtont of eighty-our inillion, 

It has likowiso boon assumod that whilo the lines con. 
atrnclod by tho companiox have cost £18,000 n milo, they 
could bo construotod by tho Nlato wl £12,000, by whieh nxtuvingy 
of forly-two millions would bo oltoetod on the 7,000 milo 
of proposed Iinos, Bub tho fair and Ingitimate menure of 
comparison is nob tho amount whioh tho railways hiwe cost, in 
times past, bat tho sunt for whieh tho conpanios ive naw ablo 
to constuot thom. At tho commencomont of the onterpriso 
tho ongineors had to fool thoiv way in the dark, in an wnitrod. 
don fold of Inhour, with no loc exporiones tu guido thom, 
and tho oxponditwe was nw: osaarily, and in sonw enkos Oxon. 
sivoly, high, Tho samo thing would havo ooured if tho 
Govormiont had mado the railronds thomaclves, he actial 
vost waa found to bo double tho ostimate, jush ag tho wat of 
tho Great Ganges Gnmal oxcooded tho orlginal cdoulalion av 
hundrod fold, “ho inlorruptions and devastations aemaionord 
by tho Sonthal revolt and tho Sopoy mutiny woro onloulatod 
to havo vost throo milliona, ‘Tho Bust lidin Railway Com. 
pany Jost moro than 15,000 Lona af matorind in onlenyonring 
to convoy thom in nalivo bonta, and wore constrained (a cme 
alxuot an oxponsive afoum and tranaport flont for the convoy. 
anoo of that whish ean now be Ted ata fomth of the eost, 
But what is the prosont scale of oxponditure, whon exportenca 
has boon maturod, and tho requiromonis of tho undertaking 
have boon clonrly arvortainod ¢ Cho Oudo Railway Gonymny 
—tho youngoal of tho fanily—nro constructing a titor Line 
ag it vogerds rails and onginos, for lors thin £12,000 a nile; 
and tho chord lino of tho Wast India Railway Gompuny, now 
upeoachiing complotion, will ho found, with tia houvy rile 
and poworfil onginos, to entail mn oxpondituvo af unly £12,000 
amilo; that is to say, Uno cust ia £16,600 for a douhlo lino, 
from which tho usnal chaigo of about £4,400 x milo for 
makfhg it doublo haw to be doduectod in tho eneulation. This 
is prooisoly tho sum for whick the Covormmont culeulute thoy 
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wan construck the Tinos hy Cheie awn allleeras faba it from 
no fo Anpagn the vexvhition whieh lune been adoplal, to (ry 
tho exporhnont of making Ue lines by the Site. ‘Tho now 
ayalom may rowult in improvomonta, only wa mat bid adieu 
to tho forlstwo anillions of anvings, 

Durhyg the delat if wae yenomtant that $f tho gavermmont 
undovfoole the constuction of the lines thera would bo singlo 
soapunatlitlity wre winggle sudngmont, and Conmnynontly a 
consierable yediotion of expen, Past oxporionen dos nob 
wort this eautasion, Che contewets wilh dio compton 
givo fa geverionent on loth widen tho water tho abxelitle 
contral af yay anotiaont, Nata cond cm he concuded, 
nnd not a ahagle farthing xpont, withous oflleial authorisution, 
CE thova ued hein waste, (uovolors, tha goverment ought ta 
tuko ita fill ehiaeod the blame, But tu saat ia that, oxeopt 
iu trivial mattord, the governmont in times puat Tew too ofton 
boo more ready Lo wunefion thine to eontral (ho costly pro 
posald of the wilway stall With voyurd to tho rail of the 
avontost nuynitude, 6 may bo sawertad without cont adivtion 
that the mugnotio polo of svonomy ia not in the Comuil 
Ohanbor in Caleuthy, Int in the Board-vom in London, 
whores oyory item of oxpanditure in aubjootod, wool by wool, 
fo tha meg) Juboriout and justo xorutiny, ho donblo 

avornmont lit inne inetanes fuslorod oxtravaganco, ‘ho 
Fitcevantion of fh Lent hes lieen invariably omployed to 
chook it, aid fa ane ined ib waa anecosaftl inanving a 
milion, wttor thia ontay Juul aevoivad die duetion af die 
govormanit in lislia, When nt chook like thin da removed, 
and the expen of expmditurn comox to dopond upon tho 
Rat of tho single offear whe heppaei to be sooretary to to 
govommment of Lidin in the now Rnikway Department, and hoe 
has to fico, wide, the importinitios of vailway offletala, 

“onch ambitions te render his Aapaeinint pe, with little 
yogued ta exponen, ft into ho forrod tut hte will not long bo 
ais to yosivt the inevannt prosare, 

Tn dis plieo in the dtouse of Lords, Lord Lawrence, whilo 
he ndyountel tho new sya of Stato Lipa i puid ao high 
compliment to tha © origiual compution,” and wltrmed that, 
‘hy Cor the onorpy mn apivit with whieh (hey took up the 
“ mubjoct tho railways waukt uever hava boon in oxistoneo,” 
Cy juslge from peosont apporusuicea, tho prapumed ayatom is nob 
Healy to bo chumtetorizedt hy the sno xurl anu. promptitudo, 
Tho Jubladpore tine, 224 miles in longthgwas comploto® by 
the Bust hudin Company nbowt two years ogo, within two 
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months of tho porlod proreribed by the contract; whorons tho 
Tahoro mid Roshnynr lin, tho first wartertalon hy govern. 
mont, oxhibiis a lamontublo inatance of dilatorinoss, Afton it 
has boon sanctioned moro than a tavolvenonth, aid tho 
onginooring stall has boon collected on tho xpet, nol a ainglo 
mio has boon staked ont, and oven tho courae of the ling hag 
not boon dotermined on. 

Tho caso of the Great India Poninaule line is addneed to 
show tho diendvantagos of thu proaont ayatom, ‘That line was 
conalmotod, with ao liltlo rogandt to alubility, that itis mind 
nocorsary to oxpond another million aud whalf in vobuilding 
bridgos and atrongthoning tho works, But tho responsibility 
of this failwro rests quite as mmwh with the Govermuont cons 
sulting ongincor, who urged the construction of the line on 
tho most parsinouious sealo, ax with (he compmy's onpinooy, 
who was anxioud to carn tho merit, of Tuving ameulo tho 
choapost ino in India, ‘Tho conangitonen id that in some 
places tho lino cammet bo maintained in oflleiont working 
ordor without a very heavy wdditional outlay, aud thi cheap 
construction is overhalaneat by deny mations, Hub this 
oxcoptional instanco of dofankt ought not to be allewed to 
Uwow diserodit on all othor lines, UL is unite and wi-Muglish 
to vost tho mgtumont for tho establishment of ac neay syalomn 
upon tho condemnation of tho oxiating eompiniivs without am 
impartial investigation by wnprajudivedt judges of all the 
distinolive ofvowmatanoos of tho undortuking, or the unox« 
pooled diMoultios with which it had to vey, and withont 
affording tho divoctora an opportunity of vindieating thoiy 
procoodinga. Ib would thon bo apparent with whet zeal and 
onorgy thoy havo Inboured to roatrnin oxpeulitnvs, amd to 
promolo tho proapority of tho great nation) onterprian one 
irnstod to thom. Whon thoy are charger with miamenapo- 
mont, lol it bo romomborad that on the longest of the lines, 
ond that boat known to the Governor-(oneral, who travels 
on it, whilo {ho rates and fares vo dovidodly lower than in 
England, tho working oxpenaos worn lows in proportion to tho 
vouoipls than on any of the groat railways in thia comilry, 


Tam, &o, 
July 31, MARCUS, 
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TH @ MORNENG THERA LD,” 62 Angual, 1800, 


The Darke al Avgyll i tho Cords Juul prepared as for As 
Grant Dui! he the Commons apon tho (nancial stale of India, 
Rut (he velontee dedaration ti the Uppor Lomia was, of 
coneso, oft infeed te snperseds the aaa discussion of the 
andjeet in (ha reprosniative chianlon he Lonso of 
Commons, Chengh te crmot chee Ludinn expenditure, is 
outitled te control fC in the xen of approval or disapproval 
of the Qoyermment poliey 5 rat it iat atrungo indood, if 
edhe faithtd and the few" hon. membera whe eure about Ure 
queation shewtl bo shut ont from wn expression of opinion 
oonvorniiyg it, 

Tho Ulilor-Seorotiry of Stato, anoveover, isos idonily not 
the man fo alow the wind to he teken ok of his sails, or 
sullor any interruption of hid watal course, Ho had prepared 
his Didgot speveh id was doterninod fo deliver it, como what 
might, Othoery bis, after tho xtihomont of his ching, ho wonkd 
have hoon pustitled he doing very little more hau lay tho voao- 
Jutions efor (he Tone, Sade net only made a xpeeeh, but 
nuulo a toug owe, aud oxlutodl his subjuet, uot without rial 
of coshinilay eflvet upon hie heavens, Determbied to begin ab 
the beghiniag wherever hoe might hyppen to ond, ho informed 
a House beulibly anxious for iufommation dint the ludian 
olnpiry eovera a vory igs portion of the otrth's aurfaeo, and 
is iwlachited by various racer af nen hove ia a corte elo 
mnontury Abs Cinele whe, dae Abvidgmient of Geography 
for the Use of School? has enid sonmthinyg of tho deine 
hofore; but the ignores of on anembors of wl matters 
volethay fo Tilia in xo proverhia) that ib was priclont porhaps 
on (he me ot May Chit Pall Co hagnrt thie proliniuay fact, 
Tho Uniiedeeretary ithe stgggedtod previous references to 
VPimiuek hy the meourney with whieh hoe stated the population 
of the wapive, Most apenkers refer in’ yvound nnmbora to 
fhe hnleod aut itty inilions whose dostinios aro conmittod 
fo on charge.” Others, reaneniuviys tha native abner, 8a 
the hundeed and vighty millions intdor our rule or influonae,”? 
and there dima hee a tendency of late to take the combined, 
Tuner ef two Tanadved million. But My. Grant Duff doos 
not triflu with fiela iv Oeia mamior, Tle sponks boldly of the 
Chundsed and forty-anven niiltions of nr (ollow #ubjocta,” 
and the “fifty millions mere who ave mmonubly to our influ. 
onoo,” giving one the ten of aman whp ling not boon dull 
ciontly long nequainted with his authoritivs to tuko libortios 
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with thom, lis oxordium was, on tho whole, very evodilahi 
but he could noi doll upon gonornlition fur over, and haul to 
gotilo down proxontly into tho sobor wlalintion with whirl tio 
Duko of Arpyll had ulroaly mado we nequainted, ‘the mutin 
points of thexo aro, that The past your showed a dofkdt of move 
than a million, and that tho present your will shew a modost 
surplus of 260,000; that if the oxponditura ia ineveasing, #0 
js the royonno, though tho inerenso in the latter won he moro 
solishielory wore it mainly madé wp from loss ohjvcliauable 
gsouroos than opivun and anit. . 

With regard to tho various iloma, on Che ono POG) and the 
other, tho aponkor was wondorfully oxplaudory, and it ts 
sivango if ho did not toll kis mudiones a gront don more than 
tho majority Jnow bolove of tho dotaile of hudinn adininintra« 
tion, With rogard lo policy he had Tittle more to ay than 
was alvonily understood, The Covornmont fa pees to 
apond a pront deal upon publio works, aud fully adap tho 
polioy of Sir Stafford Northeoto in distinguishing tho ronnie. 
ative from tho unronmnorative, allowing Ue former only to 
do paid for out of loans, and apuring monoy for the lettor ont 
ofincome, hoing a chook upon the imagination, Ma. Tut hold 
out no hopo of boing able to ontor into the viows of (hoxo who 
havo askort for the dishursoment of lon milion iw eyour fay (ho 
promotion of the colton eullivation, On tho wholo—notwith- 
landing that tho Govornmout have te ruino a little ann of ight 
millions on loan botwwoon (he pronont line und 1872, and, va 
Mr. Dull oxprosaed it, avo unning now: tho oud of (heir 
tothor” as vogaris thoir bonowing powort—tho UniloreRocros 
tary is of opinion that tho inaucial position ia “not ao vory 
bad ;” for fi country i¢ making immenen progroas, viyght to 
ho vouy woll off, and would bo but foroxeoptionnl drawhagle; 
whilo montal,ia following material iuprovomont, and the 
Nea of Europo is ativving tho tndinn mind. to ite yory 
dopths, 

a tho dohato thal folowed—which was not conclndod on 
Tuosday night—somo important erifieiam was prssod upon tho 
polley of tho Govornmont. ‘Nhu May Crawford Sealenniuel 
tho praotivo of oxorcising the powors of horrewing’ without 
divooct communication with. tho pon inalond of taking ad- 
yantago of compotition and ynising money upon more advan 
tagoous Lota ; aud, without allogothor opposing tha praporod 
policy with rogard to tho futuro constrnation of railways, ho 
complainad, with justice, that tho now syatom should bo bnsod 
upon # eondonmation of tho old. Tor, whetovor frosh emt 
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ditima my due avison to justify & chango in the progont 
arrangetiont hetwom the Goverment and tho compnnins, 
thin at heust is lens! Dadian wantd he how williout nihyays 
witha the Gey eminent Kiantes, Midian world equally to 
without rnilways dont tht giaarmtin nat Toon aevoptod Ly 
private capitalist. Lot it bo achnittod that the double yee 
sponsibility lu uel worked well s BL it isa double responsi. 
hility, cul oncls sido shold tdee fis suave of Dhame for shor 
comtupn, Mis Aenea ard Maid put thes position viwy woll the 
author day whon it nnidl 9 Why The Goverment and tho com 
minions should always pull asninst one antler like ill-conpled 
Lane WO Can He tore undiastand (han thik the compinios 
shed, nevordinge to (ho Duke of Argyll, bu alone to blaine 
for dotoote of Honstidotion, when the reprosontiives: of the 
Cavermmont lave bron constantly inspecting: mud veport hug on 
the prop res of works, wml a Clovermment dircotor ling hoon 
keopiys prod attach nual tables in London” Our cone 
formporayy ubia dhthts, with My. Gunplond, whothor the 
Coyortnont wold he always able te Leroy. tho NOwUBRATY 
Money AE por cout, mul Ke AYO T por cont, by consing to 
dont With us railway emapanions while Mfr, Crawford wont 
go fini te cons that thors sere sitteiont grounla for aup- 
postiyg Chal the Gavermuont will earty on tho worl of cons 
struction allow coat, Thin is one af those eases in which 
fo proverbial pla awema geroat dont tay bo said on both sidos ; 
Dut it tt covtainly wudnie to condom the railway compauos 
done ter wieste mut oxtensajaien, TH should be mem ered, 
two wt Me. Craw ford somindol the Hour, that the rallwa 

somipanion enveiat on (hoir works doving tho mutinios—whidh 
tho Government could never hive don and that the op Tosa 
(hen ninde wae of rent dnportmen tu din stato, Sir Ntelford 
Nortlontie also expressed hin opinion that thoro had boon a 
want af covdinlity und jouvrasity in the manng: In which tho 
vriliwny companion taal bem trented, yen nasumnings” anid 
Six Rivlord, © tad wach compinios wero to he ultopothor dia 
ponsed with, stiN there whould lave kev gone acknowlodg- 
nent of the thot that we whould nover have had this gront 
nokwork of railwayr ne well conatrtctod, aid so ably worked, 
in eo short time, bud it nat hoon for the asaitanoo of thp 
companioa, “Thovygh thoy sade tind fat with soma dotaila 
of managemint, ancl with the principle upon whieh the syatom, 
waa forniod, atill thoy should apork a little mova prutetilly of 
thore who Trad initintel tho plow of no grunt aman as, lord 
Dathousio, and who nd carried them aut so aucoosafully.” 
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NIE (OVERLAND MALL,” Gh sfagint, TROD, 


ho Honey Markel levine yubliahes tho follow ing ux ne well 
limod lotior, Wo caimot aeeoph all that (ho writer pate forth 
about tho Pablie Works Deparvhnon, ut (ho letfor in entitlod 
ton ponition mong the fittais revorda of the wook t 


Sm,—Cho proposal of Co Duke of Aijsyll dud the Covorn- 
mont should for tho future tundertuke the constinetion of 
railways in India con aeaveoly have surpiined anyone who 
yononbors for how numy gonorations his Craco's fimnily has 
‘boon idontifiod with works of qablin utility.  Dewbtlosa lis 
Graco, grown aevuslomod fo tho vonoration and ratitnde 
with which his countrymon have boon wont for ages to regard 
the nano of MOnllam Moro, lias bonne fived with a move 
oxtondod ambition, and dosives to raise for lidmaolf a menu 
mont whose formulations shall vostin the honrts of the lmudrod, 
med Afty millions of British subjects who people the vast 
torvitories of Tnulostin. ‘Sho motive is notin muyarthy ono, 
aul tho objoot which tho duke hold oul asi dedueoment to 
adopt tho imperialist notion of placing wnilway constuction 
undor a Govormmont department ix one whieh ia highly 
orotiteblo to his Gaaeo’s good intontiona. Meaney is. tho 
objoet dosived, Dut it apponvs to mo that the ode by whih 
iL is sought to bo obtainad beavs bat seat testimony to tho 
noblo duko's wisdom or oxporionen, 

Tmako bold to any thal if tho Dule of Argyll worn proati- 
onlly acquainiod with dhe history of the Tudii Public Warten 
Dopartnont, it would bo tho very lust (hing that waukd ontor 
his mind to ontruat do Diet department a work whieh in al 
onvo forcign to its oxporiones and altogethor loyal tts 
vosoureos, tho history of tho Pidblig Works Dopurtnont in 
India is w higlory of dolayx, procrastination, and failures 5 a 
history of choosoparing ovonomy; of gront concopliond and 
atillod vonlisations ; a rocord of dosiguin for uaolal mid mesos. 
any works subjeutod to a gemo of shattlocucl played by the 
offcials of a hydia-hoadod oxomulive; a game vaually deawn 
and soldom loading (o any yesult, ldo nat monn to say that 
tho Public Works Dopormont haa nothing to show as tho 
rosult of ila long oxixtones, L heave myself aven worka in 
India of which any Govornmont might woll bo prowl, ‘The 
roads ovor the Ghia on tho Bombay sido of tho poninsula, 
oufi somo of the Gam ronda in athor parts af Oho country, are 
evidence enough of what Government onginoors ean in imo 
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accomplish; Int Tide not hotiove thera oxinta in any part of 
Sitio v single public wark, worthy of tho namo, which has 
nob Leon the work of an ontive gonorntion, Tn addition to 
tho riilways, the erying wants of the conntiy avo voads mid 
fehation warke. fi the enorgetie prosumntion of tho two 
lattoy, tho Cover tmont laeve nxplondid opportinity of vodoom- 
ing tho ovrars of pest duotions and a field, assnyodly, 
anillviontly large to tax thoie roaenyeos to tho ntmosi, J have 
aiid that veihway constuction is foreign to the ospovieneo of 
the Publis Works Dopartinent, No ono ean deny thin Soma 
the Kine the Craverumont doviderd on making the Lahore mid 
Doshuwur Railway withont the idorvention of a campuny. 
his decision waa, [shoul observe, sousonnblo onough, aa 
Tho Posluavie line whatever itmey wtimntely heeomea- lina 
Tab prexeut mule te recommend i an canmnoralil comdderae 
tion; red the rise was, dheveloro, ono which might fitly be 
chogon by Qoayermnont to toab ibs awa enpacity to undoritke 
such a wank, And whit lina boon the vosult?  (nelond of 
plnoings Che word in tho hands of an officor wronty in tho pay 
td surview of the alate, the Goyormnont forthwith adepta the 
yory conrao whieh would be talon by a company es tho 
eireumistiied, wd onpiyod a civil onginver--ul groat ability 
Ladinit—to stporintond tho widortaling, with a atatt (ie af 
oly ouginvoa) to resin him: in mvrying it out. But whoroas, 
in the ena of company. the work: would have loon proso- 
eulod fordiyith, wilt he eredited. that all those onghens 
onpigell hy Hur Govertinent at Hhoud ~ Ede net any exdoa= 
alyomoautlarton tayo been kept for montis aud mouths daiug 
Titeudly unthiigs, while the Coyvormont is ongaged in iho 
odtitying tide of try dys to xntialy itsoll as to tho proprioty of 
wroritetige Chee vesetiitice cid aiecomt al the railway for the 
aulee aft possibly xaving whiel if haa ocourred to somebody 
wight Tw paudiod hy combining the vailway wid whet by 

courtony fd willed the *Crand Toamk Ronda | grand? 
road, uly, withordt a bridge! And this is a apooimon of 
whal wo muy oxpoot if (ho poliey pat forward hy tho Duko of 
Arpylt ho nile Tho now dyatom pyoposod is confossodly 
an oxporhuont. [think (int oven tho moat atronious opponent 
of the Governmont. polivy enn hardly dony that it ia only right 
tuk proper that. Government ahonkl make tho oxpovimont, 
Tho Thaw line allovds amplo opportinity for doing so, 
Tf, an that Ting appronehios sonal jon, tho Government can 
point ie it ava good, achonp, ad a qnickly-conatructod~vail- 
way, there can bo na opposition ta tho Gavornmont oxtonding 
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its oporalions ovor a wider field, ux Chore will then ha litths ar 
no argumont on whieh to bi nn apposition s ut in the meni. 
whilo, in tho intoroat of (ho ontive eommmnity, if would lado 
my sivongost protos! against tho ois al a polivy whieh 
would pormit tho possibility of tho histy ef the Vuhlia 
Works Lnyureatal yopouting itvelf in the mre of The rilwiys, 
fo tho soriona and hyoparable injury hoth af tadiw mul Cerant 
Britain, 
Tan, Sir, 
Your ohodiont rorvant, 
Nonna Vratiara Tanonsiat 
London, duly 28, 1860. 


“STANDARD,” 6éh elagiat, (809. 


Tho follow ing lotior has hoon addvesand {o the Soovotmyy of 
Stato for Tndia in Counil by tho Uhnimaan of tho Seinde 
Railway Company in voloronay te tho ee Indua Valley 
Railway to comost the uppor and fewer portions af that 
vompany’s lino, Notwithstanding anything that nay be anid 
in favour of Cho proposal of muking vailways by tho dlvoot 
agonoy of government, Uno company's elaima for the ooneos- 
sion of that line would apponr to be anemwernble, ae the 
ong is olomly ono to whiol Who vororyation of the government 
of India in favour of actuul or ingdied ongagomenta with 
oxiating companion wos applicahla, 


“Soindo Railway Gfteo, Cosham louse, 
“Old Brond Stroot, London, Tuly 8fh, 1809." 


“Ty Unnrn-Shonmrary ov State vor Lypra, 


“Sin, havo tho honour to soknowlodgo the vovoipt of Mx. 
Molvill’s lottor of tho 1st inet., atating, in reply te my Jotlor 
of tho 23yd ull, Nc $284), that tho quoation of constructing 
Qu railway through tho Tndus Valloy, to comioel the Avindo and 
Punjaub linos, is atill der conaidoration, ‘ho aubjoat boing 
undor considoration, tho prosont appeara a fitting opportunity 


* This lator Mpc od also in “ Allon’s Indian Mail," the “Morning 
mald,’ the “Ovo laml Mail,” &., &e, 
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for laying hofore the Sooretury of Stato for India in Council 
tho viows of the divootors regerding it, und for yominding him 
of tho lain of fhe Scindo Railway Company for tho concos. 
alon for ita cousivttion Dhe Tndua Valle Railway forms a 
nocossary tid hitegral ice of tho trunk lino betwyoon Tn 
yaehoo mid Delhi, of which bath ox(roniities avo in dhe hunds 
of this compmy. Tho fitorvoning: portion of tho aguto, 
mnoronvor (irom Kalroo to Mastin), fins alk hoon plneod in 
tho hands of Chis company, who at present condnet the trae 
by mom of tho Indus Btewa Motila, and tho vory novossily 
Cor omploting the railway Tuas in {net eison out of the in- 
adoquacy af the oti te anebdlain an efleiont connection 
botwvoon the wppor and lower portions of (ho company’s Tino, 
'Thia compeny, who, i is to bo observed, aelatinlty proposed 
the line, Mage alrondy, with tho aanetion of tho Sooratury of 
Alato for Tadia, and ab considorahle oxponsn, talcon eneveys of 
the country theaugh which it would pasa 5 and Choy have the 
vavions plana iid aootiona in tho possession, 'Lhoy havo in 
thoi vorvico a chiet onginosr of groal eill and oxporienco, 
who enjoys the confidence alile of tho divoetora and of tho 
ovormmont, mul who might wolloe ontrnated with tho oxecu- 
ue of the umlovtaling, Mr Uanigon, tho onginoor in 
quealion, la movoovor anpportod hy on offleiont att, the 
mombora of which have aequived coneidorable oxperionce, 
some of thom haying tadcon part in (ho aurvey of tho Lndua 
Valluy Hie itaol, aed whose soryieor will he Toxt to: tho gam 
pany after the completion of tho Delhi railway, mulogs it 
shold in Che monnwhile ts leaded ta procul with (he oon 
almuntion of dia relia Valloy Hae, Lf would hore draw ation- 
fion Loam extret from a bispatsh from the Govermiont of tho 
Punjauh to the Gavermnent of Tndin, wider dato the 13th 
Ootobuy, TRQR, dn whieh it ia alulod thal tho Indus Valloy line 
‘ja nbealutely nocosnury ad conslitiding what has boon ap- 
propriatoly termed tho missing link,' tho filing in of 
Whiel alone ean seenra for tho Neindo and Punjanb lines, 
nlvoady complofod, tha proapoot of hosoming ultimately ve- 
munnoretive, mut aueble Chom ta Cdl oeenty the objoat for 
which thoy were formal; the navigation of tho rivoy Indus 
having hoon proved to bo wholly inadequate to the eae in 
viow! ‘Tho diapateh conchides by obsorving that ‘if tho con- 
oosaion of a gnaranteo is snnelionor, it should bo given to'tho 
Bolnde Ruilway Company, and the constriction bo ontrustod ta 
ono chil ongineor, subordinate other to Cho Qayvornmort of 
Bombay ox fo the government of this provinces, av (ho auprene 
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govornmont may bo plenaod (a dacide, but hereaftor, to save 
tho wmocossary oxponao of a doublo agency, (ho ontive ayatom 
of the Seindo Railway Company from Knraches ta Dolhi, 
1,120 milos loug, should be managed hy an agouey with ita 
hoad-quarlors af Tahore? Phe amangemont (ina rocums 
mendod by the Punjab Goyorumont is in atrict hirmony with 
the policy adopted in regard to the proposul fo mnalgnmuato 
tho company's sovoral midorlikings into ono; aml Tay stato 
that tho alvong oneouragomont which the gevemmiont lina 
extonded to thut proposal hag led the sharchealidora fo believe 
that thoy would vervive unthorily {o constenel tho Didi Vatloy 
Railway to commovt tho upper wid lower portions of their line 
go soon na tho Svoretury of Stale showkl bo of opinion ub 
tho propor time for the commoncmnont of netive: operations 
had arrived. The Board ave ware thab a proposal has boon 
mado for tha coustruction of ome of the fitwe extensions 
of tho Tndinn railway aystom by tho diredt ayenny: of povorn- 
mont, but they trust that tho caso of the Tidus Valloy Railway 
will not bo considored one to which aul wn arrangemont 
could with proprioty bo applind. ‘Pho direvtora swhinit. that 
under any civemmatancos tho omploymont of nny ageney, 
othor than the company's own, to connoet the xoationa of tho 
company’s Tino alvondy constructed, would injuriondy affoot 
the interests of the shaveholdoars, and wonld othomsian entail 
considornbly public incouvonionce, Tad Ca inexpodioney of 
such a course bocomos still mora apparent whon veymrited in 
connovtion with tho proposal to moro tte Boveral widor 
takings in ono, ns all tho aygumonta whieh Tae leon ko 
alvongly urgod both by governmont euthoritios mul by tho 
divoolora in favour of an amalgamation, are aqually conolusive 
againal tho propriety of establishing an mitively reparato 
agonoy in tho vory contre of tho verpuny'a Ayalon, Mera ia 
voason. to bylieve, hewovor, that a sehouo for the brrigation of 
Scindo is boing considered by tho government in connection 
with tho conatruction of tho lowor portion of the Tudus ¥ alloy 
Railway. If this bo tho caso thore may ho, prima fueie, a 
roason for delaying a docision aa to tho lower linlf of tho 
undortaking, botwoon Kotroo and Sukkwur, ov for adopting, in 
tho coo of that part of tho Jinn, a principle difforont front 
that which would othorwise commond iteol. But it daca nat 
1 oar to Cho Board that tho sonstdoration of that question 
allgpts in my degre tho upper half of the line, hotwoon 
Moolian and Rovog, or that it neod juyalyo nny dolay in pre- 
ceoding with that porlion of thy undortaking. If the upper 
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half of the fine were consdeted Che worst prt of tho nays: 

ation of (he Tidus weld be aveided, ax well os tho necossity 
ofimaking the passe of the wepids ab Srskwes and the 
onidionny of the campnay'a fotile world thus be more than 
donbhat; while (he Gae whou tha Seide and Punjab Tinos 
WHL bo aullleintly ronnmoerative to veliove tho State of futher 
paynionta of ganrantood fiferest would bo immoasurably 
Jinatoneed. 

J an, Sir, 
Your oboiliont servant, 
(Signed) W. 1. Axmny, Ohairmen.* 


“ALLENS INDIAN MALL" 18th Liga, 1800. 


Wo publish chowhero My. We 2. Androw's lottor tothe 
Socrohiany of State for budie on heladf of (he Sindh Iuilway 
Company's elaia io eonstiaet the tino of railway fren Moodle 
to Mulcket mud Katyow, Ate. Anlraw cortaiuly adyrneos soma 
gol rondo tin lowing (he company of which he is chair 
man fo erry out the prog iniue ef (roje own doxigning. Cho 
Vino botween Monttian and Sate weuld flip the prosont gap 
botwoon (ye aeetione al what is virtually cant will goon be 
formally one nndortikdbys Ue Tnet heen murveyod nb the cost 
ofthe Sinlh Ruiway Compiny, whone steloC trained onginoora 
sould begin the work at my moment Ta vonstenolion would 
onsite ily return foe tho sonay laid out on tho Sindh and 
Prajih railways; al the Panjab Governmont has onforeod 
this diet inet hy negiig the eoneusaion of at grunrantoa 
Toy Hut purpose to the Rindh Company, on condition that the 
wholo Tie from ieriches te Dolht huh ‘bo plied andor 
ono agent dwelling in behore, Po one thinking the demand 
ia ontively ventaonmble, and accords with tho spirit of thea now 
ruled proclaimed in the Indian Miniator’s rocont diapatoh. 
Tho hivine Vidley thie may fiirly he classed among the axton- 
gions which the Titko of Argyll proposed to Toavo in tho flrst 

dace at the dinpowl of Che evisting companies, Tf the Sindh 

lompnny ia veedy ta beggin work: upon it under die conditions 
of tine mnt onthiy, wo should think dit the Governmnont 
would vet with equal fairness and wisdoin in kooping adler 
one munagomont Ue several svetions of whit would praction!ly 
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bo ono line. ‘Thoro is opon of comrsn to Government the 
aliornativo of buying out the compmny alfogedhor y Tart i That 
ig probably ont of Uo question, Mr. Anilrew?s ebsim usury 
all attontion, and is menmygentont of the esiutingg lines Corns 
an additional aygmont in his tivow, 


* TIRRAVPATIDS JOURNAL,” Ulad daly, UH60, 


Tho Duke of Argyl prapanens that Che Clayeranterd, hated 
of companios, shall in futuro consti vaifwayn in Lidia, 
and that tho money shall bo raised all por vent, interest 
inetoad of Wy that soe 7,000 niles of now wel ndifional 
railway shall thus bo constenetod, which ix eat donble tho 
Tongth mao, 

Wo wish tho Tadinn Government may got money at 4 por 
cont, bud wo eve ne hopo of i. When uoney in linge 
amounts is confinually wanted, a lbermd rate of futerost ix 
nocossmry, and & por cont. wen bedi security, amt wndor 
anh conditions, doox nod keen tan niteh, 

As to tho Govormmont itself nadciaye the nw Pudi Jines, 
ib should bo coumilered whelow the Cayormont ta Hely ta 
mako Tintos ofrnilway as substandhally cin well et companion 
managed by porsons having nm knowlodge of the buvdines, 
Tako for oxamplo tho grontost and moat important of the 
Indian lino, tho Mast Indinn, Tt is well Iawwn that the 
onstruction of thia linn is oxeollout, Ind why sa? Sinply 
Dooauso the business had hoon woll attended fa sted akiltnlly 
mannged., World the Govermnont Iiive eoustonetot it ns 
woll? Wo doubt il, Tu all prebubility, iusto of coating 
loss it would jiwvo cost mond in the laud of the Govern. 
mont, whilo it could net have bee hotter eonateneted thn it 
is, Pooplo vonunonly think that they could build their own 
houeos better than contrautor de for them, and tut they 
could Have tho contractor's prolity, Lut Chey only fiat ont (hele 
mistake whon they are xo unvian ax fo undertike: the werk, 
 'Wiso mnon bity, fools build hones,” and something: similar 
will rly to railway-making hy those whe ean hurdly ho ap 
posad oho woll up in the work, It ia mune: hotter for tho 

adign Govermnont to confine ited! to yeunruutuoiigg lnoe 
than 10 atlompt to build them itsolf, 





4] 


TLS CRATE WAY RECORD,” Judy Lia, 1869. 


’ 
INDIA~ PU BACKWARD DPATIL 


On rhdny hist (lin Dike of Argyll, os Soorotary of Stato 
foy Tndin in Council, Ivid on tho table of the Touso of Tards 
cortiin dospitchos revvived from the Covermuont of Gnidia, on 
thy subject of dhe coustenefion af wnilways in bidin, and in 
doing Ko mile nstttonodt in regard to the fhianeos of the 
Juidinn Boutin in other words, the Indian Budget, which it 
tins Loon the eto hitherte do liy before the Louse of 
Comuimona, was aibmittod in ifs gonoral aml brand outline to 
the Upper foie, Aga owhole, the thames of fidin mst bo 
rogue ad ia very sitistialory condition, al the oxtawe 
dhuwy trorease in te royontos of Dadi must bo uecoplod as 
in tho highest dugres vomarkable, whilst at the samo thie 
tho duchual pulisy of Cha Nouretary of Stato for Lidia, in 
voforeviqg (a the Intie railway works in that empire, prosonta 
Tio ta ome mind as one of the most alriling illustrations of 
Che aan seq xohout af yousonie Cave 10 lad boon our tiie 
fortinin of late yor fo oncotitor, 

tn the your hnmodiuely proceding tho mutiny fi lndia 
CLOGS) Che Coated Creliuny vovouua Klaad ab £98,878,000, In 
the your TRO7-68 it aloo al £18 4464124 in other words 
Thore wits wi iuevenso of 214, 10,000, whielt in fist amenitod 
to tid pareonts tn the your hofare the nating dhe dparts 
wore 228,080, 000s in the yout 1467-08, Mhoy wero 21,201,000; 
Doing tn ineronse of £14,800,000, "The oxporta in tho formor 
your wove £20,400,000, cul the letter £30,000,000, boing an 
Tievonan of 22,500,000, Ht is web uoensmry that we should 
potntont in dotait Che xpevitie nrtiolos of export in which tho 
cuorimoua trerense luo leer move Kpeeially manifost, Lut tho 
export af ay coltom atinets attention from ita striking mags 
nitude. Mor iuatanes, in the yonr before the mutiny, tho 
export af may cotton atuotattad to 01,100,000 only; bab dn 
LH07-08 it had ineronwed to no los Qian £8,518,000 1 With. 
oul, Chortivo, onomubering tho fow remarks which suggest 
thomaelvos to i vyguuiling tho policy of the Dako of Aveyil 
in roforonen to the eoustruction of the favo vailwaya of Todia 
bulge taken in hand hy the Covement, ib ia inpossiblo to 
concoul {rer airselyer the conviction Uhut these vaal {gus 
reproxonting the inevonay in the inyports and oxperts of Indin 
would nover iinve heen atiained without to ostablishmont of 
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tho facilitios of transit, both for mon and moevehuudiae, which 
havo boon provided hy tho ayatom of muilways in that empire. 
Nor ia it nocossary tint wo should do more tla simply ro 
mind our rerdors of tho uncoufug: exertions whieh wer 
nooossary to ovmoome the ofa inertia of (he ald Maat bidin 
Compmy, which for a long timo obstinauly refund to 
liston to tho proposnls of the omy promotor of raihwitys in 
India, whon capital was abundont md wan prepaved te 
embark in these works without my guunmee al all; bat the 
fayourablo opportunity boing allowod ta pass away, the never 
sity for railways in Indin hocoming year alter year iw mgro 
douply sottlod conviction, the piuemitoo heen wacae ged non. 
To tho offorts of private jndivichuls wed the ecositioc of Laue 
onshivo avo wo ontively indobted Cor (ho introduction of vail 
ways in India, and vorlainly nol wither fo the ok nat Indin 
Company or to tho Boardot Control. Indand, Tord, Liwwronea, 
in tho voeont debate, white tut hedin oithor world net 
havo had railways at all, ov ab all ovents, met at go curly 
poriod, had it nol boon for tho oxertiont of privaty individuals. 

It in nolorions, moxeoyor, that the companies whieh under. 
took tho constew tion of railways in hutia, hive tot unite. 
quontly boon herassod rathor thu ussiatod i tho prosvaution 
of tho works, by the itorforence of goveruniontul alleen we 
duquaintod with ieilway conatrnelion, and thors would bo 
soothing ammsing in tho tou af mirpritn afootod hy the 
Covormnont of Lidia nb the oxcossive cont eff vuily aye in tht 
sountey, if it wore nol painfully temo that the euat ef’ those 
works haa boon growlly nugmontod by the retion of (he govern 
mont ilsolf nnd ils subordinates ofllvora, 

Yot in apito of all thin no one will dony thit the outlay lias 
boon productive of vist proflt Lo the country, not only eorin 
oially bt morally, ‘Te tse the words of Lord Phillies (sir 
Charles Biden in the rocont abate: Nathityy his eroutedd 
a groator revolution in Jucdtin thin tho construction of railways, 
which have dono more to brouk down enate, ane to diffuse 
Europoan notions, and with thon vivilization Chroughout 
Thdia, than anything olsv.” 

Shortly hofove loaving India, the lato Vieway (Lord Law. 
ronco) lool: avorsion, in an oflleial rosolition, to express “Chin 
salisfrotion at tho sloady progress townrds complation of the 
ayslom of railways undertaken by tho Seine Hicanjiaiey: anil 
his approciation of tho lebows of those by whont tho conalrnes 
tion Ef (ho Doli line hud boon so fay and ae rapidly ndynuved " 
By a ourious enprivy of fato, us dixponand by wn Indian Neorn- 
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tary, tho very company thos commonded by tho highoat offleial 
wuthovily, would. eppoar to be the fivet whose htevosts avo (o 
bo wantonly xnovifiend ua a poward for its past oxorlions, 

Tu tho xeount report of Mis Danvors it hes boon shown thet 
tho Inmlon of tho prides ayatom tpon. tho revonuos of Lidia 
is gradually reoonping: itself; and there is litle doubt that in 
a fow yours i-will cortninly aa ied on tho oxisting authorisod, 
onpital, ax tho eonmiores of the comitry becomes more and 
moze developed, louving the goyormmont fee to aot du refers 
oneo to the tire extension of tho aystem, upon eny principlo 
which may bo proved to bo tho most ovonomical and oftciont, 
Prom tho afaloment of the Duke of Aygyll on Lviday last, jis 
Graso Appourorl (o consider hinaolf fstitod in using Chat, 
thy most economical mul moat ollloiont modo of constrteting: 
future railways fn India would be to earry ont the work by 
the goverutond, fustaul of (rough the ayeney of companies, 
ho Brifivh publi, wafortiumaiely, ave vory dmporlovtly anp- 

pod with Aviy in Saveur of this view of the ease, anit Suid 
fie tu tho highout deygeo dosivable bofere a dovision is arrived. 
wb upon omuatior of auch importance, ual tho JTouso 
shoul ho fonimhod with the cost of public works in budia ox- 
olusively in he hands af pavernment, the tino acveupied in 
thoir construction, and the detailed dninnoial resulta, Similar 
dotnily of pubtio works in this conntyy conducted by govern. 
mont, world, wo tomy fail to aupport tho correutnesa of the 
gonwral Paposition, Chat puilio works conducted by govern. 
Tami nve eit hoe mere oopnomienlly ox more offdontly mrriod 
out, than hy the agenay of privat enterprise, whilal, in ra- 
fovonen ta the constraetion of rtlyays in India it id beyond 
Mapnte that dhe ongincoving atafal the diffironé companios 
conchuoting: oporations in Cet commtry, have uoding to Joan 
from inilitary ongineora, but on the contenry, oonstijule a 
hady of tearehenn (a (hes aathorition who aro ompowored to in 
forfora with mud enrtail thois oporationa, Wo approhond that 
in mny event, the goyortmont will, Sem tho yory nocosaily of 
{ha enao, bee abdigel (a cantutal for the works tho exiatin; 
atu! of flue private companion intet bocomo tho sorvants o 
tho government, and whiovs the proilt to the governmont—tho 
largo murgite ” of which tho Tako of Argyll apoko with so 
meh unetion, ia te be feund—wo eonfoas oursolvea unable to 
vonlign oven in imughuttion | £ 

In another park of aur paper af to-day will bo found au ox- 
condingly sensible aut walleernilion lottery on this atthjout, 
whith is deaprving of very xerions consideration, 
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But tho Duko of Argyll ix fortilo in nawimptions. Tho 
Zines of Wodnosday has the following on the fhamoinl portion 
of tho schome :— ‘ 

Lt apponra,” anya tho (ity wificls, fit the tnanoial 
spocch ot tho Suerolny of Slate fox Indin Catt ih it contom, 
plated during tho nost Lon or twenty yours to eoustited 7,000 
additional milos of railway in thal country, being nonrly 
double tho amownt Une far completed, Bupporiyg the outlay 
to bo at tho seme rato ae hitlete, the voit will ho 
£126,000,000, end ovon if, ad rooms ta he hapod, a reduvtion 
of one-thind can be aohioved by tho work boing: euiod on by 
tho Govommont, instond of thrash the aygengy of Nee 
tho minimum rvoquived will sll do 241,000,000. Cnlebag 
fiftoon yours as tho avorago of tie over whieh the outlay is 
to bo aproad, it would Ue be norosanyy da ridae abont ofthor 
six ov olght millions a your thronghont dhe whole periad, ‘Pho 
Indian Govormmont auleulate Url boss they emu iow: got. 
monoy ab 4 por cout. thay may hope to oflbet the whole epora- 
tion at that rate, mud hus avoid (ho necessity of puarantooing: 
6 por cont, to public companics, In the Vity of Tendon, lew. 
ovor, thoro will bo Ji(tlo response fo this sanguine anticipation. 
Tho suns rajsod during the put fiftoon yours unter tho 6 por 
cont, guavuttoo ant tho proapoot of Adie proflts ive nob 
boon obtained without diMeudly, and dhongliut tha whalo 
timo complaints havo boon hoard that the constant deain waa 
injurious to tho prosnaution of onturprlao both at lame and 
in other counirios of na much imporkines as Jilin ta ame eon 
moroo, TLoneo if will bo prudent to assume that an avernge 
of 6 por cont, will bo tho lowoat that em bo contrived, With 
rogard (o tho oxpodioney of tho work bole honeaforth earvionl 
on divoctly by the government, bistond of, ae hevetafare, by a 
dowblo and conuntly couflivting agony, there will: pro- 
bably bo litle difloronco of opinion.” 

Tho concluding puragenph of the forogoing oxtract ia opon 
to objoution, or onrxelvos, wo bolivve that it is rat oxyi 
diont, 3f i wore within tho enpnvity of the dni Gaver 
mont, to construal tho future railways of ulin; whilst at 
tho samo Limo wo cannot bestow ony tagualifled approval on 
tho doublo and frequonily conticting: agency tien Tis 
hitherto boon in fores, ‘Wo, however, boliuve the Biturnntoo 
systom ta bo sep of somo motlificntion hy which the ovily 
of red lapo might ho grontly mitigated, and groutoy ovomemy 
xocuOd in tho construction of the lings, 

But tho financial part of tho quostion is, ta au way of 
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thinking, sevomndary to tho velvagado policy whisk saame to 
find favour with Indian statusmon, fo whoro aonorally on« 
largod views wo huve hing hoon reenstomed to bow with vo 
apeetfal attention. 

Wo had fondly hopod Gut the onsomagomont of {ho prin- 
aiplo af private outorprixe in Tudia, xo highly prized by Loved 
Dalhousie, hy Lord Canning, and by other distinguishod 
Tdi statesmen, and, which hes borno auch good fruits was 
too highly saloon to ho Tightly aot aside, and treated with 
indifforenes,  lrrigation works and railvay warks axo to bo 
(akon tite the huads of dhe State, Tho governmont only tho 
athor day honght wp a colliory company ub tho pav prica af 
Ha shares, Lait intended to buy up the tow plantations ? 
Tho eiavhonet and the coffee? or to pienso tho oxisting 
wilwiy compos? Wo nro auvoly gos back to tho poley 
ofthe old Eat hatin Compmy, ml not noting in tho light of 
Tah vautury policy Fas Gord Onthonsia said :—“AlL tho 
yout of thu worl avo progressive, Tudia nlono stands atill” 
Nay, not standing atill, Uf tho policy onanoiniod by tho 
Dulce of Argyll tho ater night iv to bo iudood actod upon, 
Dade in whout to trond the path of rolrogrossion, 

Hho polioy which wo xbontd ndyoonto as host adapted to tho 
adlvancomont of Qidin andl the davalopmoné af hor immenaa 
yoxorreed, Cone which should invite and not diseouraga pri- 
vito ontorpride to hier cont folds amd iron doposita, tu tho wili- 
vidion of hor mane valuable yvogotable pradnotions to tho 
pleposesd OF ueantiiedie, and bo mineke Hho Tad of povermnont 
felt only for the prosmyadon of pouse wud ondoy, and tho 
collections af vovenno s tagothor with thoxa other dutioa of a 
good yoverumont na the quel administration of the lew, 
froulom off veligions opinion, tho. dillusion of oducation and 
tha Vike. "Me reat aloud ho loft to private entorpriso, we 
ahackdot and unentmmborod with the inturforoneo of a too 
palurnal goverment. 
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“RALLWAY TIMEB OL Jidy, TROD, 


Tho romerke of tha Duleo of A®gyl], wt Seorotary al’ Biante 
for Tndia, ve oveithyy yonornl attndion. bn ronnie with 
oulhtl sitommon gonerdly, who have yrowa ap te mon 
hood, and to reputation, sinen tho conumencemeut of ho ox- 
isting systom, his Grace ia ata logs toe vemprohnud how, in 
progunay of the faots of tho day, the Goyermuont could hive 
oon juducad to enter upon iia prevailing: arrangements will 
tho various Indion undortakings. {Lie Grace's acgiuditines 
with those afluirs is of youtorday, mud hid ides of paver 
mont, naturally aro Lor tho Lato 5 it night not be wiwise, 
howoevor, not merely in his Gracy, but iu other abeteoon oy 
oflleinda who avo dostinad tore tho eorstyy wider dittovont 
viromnstancos than those in whiele Chobe jocdeorsora ware 
placod, to inatrnol Uhonwolyos in (he oxnct condition af wtiiva 
Whon policies which thoy now diadain were entorad upon, anid 
whon lack of Knowledge, alike in rosqaet to aggoneiod nid 
ovonts, was Considered reason suflleiont for acting with eniion 
on tho mo hand, mid of onloring upon alliancos with panos 
tical mon on tho othr, 

Thora was, ib wmy almost do usortod, ne finaieo in 
Tndin twonty-live yours ago. Nhat bined of politiol economy 
was ag Liltle understood in Londoudulbestyont iin Calonttti 
as little undorsluod os the (hon mipriaing: theory of railway 
communiontion over thonwands of milos of uninlihited, vor 
toinly of unvivilisod, (orvitory, ‘Tho Mast Ladin Cominyn 
lading corporation, but one quite ws familia with ware and 
conquoal, td thoir concomitant cunts, ae with: aomneretal 
onlorpriso—positively doclinad ta mudortade tha aiporvision 
of mlwaga vither in voualenetion oy mumiggoment said Tones 
tho origin of tho syatom that hus hithorte warkod se woll fox 
all partios, and which hes not (wom the stutoment with 
all doforonvo to his Conce of Argyll) vosnltot oll in gin to 
tho aubsorihors, and in logs to thy Goverment, which, wo 
indy hint, is nob tho orighiloy of the aystom, but ahuply tho 
successor of tho Maat bidin Company in the nv toy, 

twonty-fivo yous ago the dirovtora of tho Maat India Come 
pany could not have raised p million in the market pon the 
announcomont that thoy intondod to oxpond fhe aim in rail. 
way construction undor thoiy own supervision, Even at thia 
day, Avo quoation whother the Lidia-oftes is capable, not of 
conducting tho aystom of railway extension propounded by 
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his Crenen (for int sieht capacity if is altogothor dofleiont at 
proaont), Dnt of dinchurging Oho minor duty of solovting now 
tnd propor offleora fo whom the task eomld be confided. ‘Shogo 
Cunetionrioa can alone he élitainod fam {ho host of offloials 
odmeated undor (he prosont system, anil withont whero assist 
nice, du some #liaps or athor, Goyernmont suporvision in 
hadi must outively tail, Lb is not prudont to dowry a aystom 
from among the offlerra of which the wholo of the future 
Cavermmont oxeatttive nual he aelautod, 

Te isa fallany to suppers that the funds for opnstrustion of 
yailways in Tndin have Deon aided mudora Govormont 
gratuites of five per cont. am fallney only auypasacd by tho 
supposition that, in cmeamtonce of the Ankanrelogral usofal 
nonw of rntilways it budin, apt Cam thoi rovenns xosulis, 
fords for fit coustenetion ean ho raised at four por vent 
The ovigiual guarantees fran Goyernmont in addition to an 
jmmiodiate five por cout, included half surplus profita aftor 
thu rate hid been obtrined from oarningsa. ‘This niditional 
eholi f {wenty five. yonts ago, luul porkepa little influonce 
vpon tho publie mind, or atleast npou its purely commoreial 
oloment. A aye proportion of the onvly subacvibors to Indian 
ortakings wore auperauuutod offteors, eivil, miliary, and 
olhoa, pravtienlly aepminted with India Those porsons wore 
aenyo that ynilwaye, al€haugh urgontly raped in avory 
politionl and social Hondo, contd not pry Ara on thor coat 
of cmintenotion for many yours; anda mews five por cont. 
upon Undian onteepride, oing mutch lows fin what at the 
the contd he safely mak xpoodily spond at hemo, world not 
fudned dhene to onl Chat bullae aavinge te belie unidor. 
takings, Eh owre at tha snggortion of these invaluable co- 
adjutora te politiea) ane social baproyemont in Nudia that hall 
aurplin profits were onbodind in the mrvangomond; and it 
was unly then persona, nut thoy immoiliato rolntivos, who at 
tho flvat wttachert value do Cha conaidoration, Uhoao hell au. 
plus profit, hewever distunt, wore to Anglo-Indinng, and to 
all lei thay vould influence, nv cloay and distinot addition of 
bwo-undendal? por cont, por annum, to bo derived by tho 
noxt ponoration fem the forethought and ag ATMA of thoir 
Progonitara, Ub wax hy such a prooosa thet the Indian invalid, 
poorly ponsioned, contomplated nyensonnblo and porhaps 9 
rospoolille provision for his movo immadialo doxcondants, 
Tit an nttonpl he mada to vaio mongy, to bo oxpondod in 
Tndin on railway construction, nf five por cont, (vo decline to 
divenme the thitwey af fou), without his addition of half 
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aurplus profits, mid two events will apeodily dinctosy thom. 
aolyos. th tho first plico, the pret mine uf abeeriptions 
from individuals personally commented with hashie will Davdetod 
up; Indian offers, civil mid military, will eons fo one 
in goltomos in whiel: their fratilion ais fe tava ie prospective 
advantage, knowing ns thoy do thal trlin in Che nest contin 

will only hogin to vonlisn fhe exper ditions onterfaiiod of it 
whon British supromnay was firal loarnatet imiiteaoil, Tho 
second oyont whieh ennmol fail to touch even the bulit Oftes 
will make ils appearances it tho vent differencmst i velit whish 
tho public will aamredly attach to the old and new investnients 
in Indian railway seonritios. 

Tako the ease of the myer dines which ave approaching 
completion, and whore half suvphor profit, ie alvonly, Tike 
coming ovonls, erating heir shadewa befive Choma. Wall the 
gonoral publie Lo mora ov Thy dows diapered to privet the 
atoule of thono randortiuiups on necoiart al there bebage ne 
furthoy fontoa —with theie onpital, in fet, eloxod 2 

Te ia not ome purpoxo fo patente the fiona! part of tho 
quostion Co ifs Iegitimate emtelimion, Chix reat will arvivo 
soon onangh of itself. Wo revert thovelora te tho move 
precticnl branch of the auhjoet. 

Coyornnunt ix autivtied thal Cuore mest, within a niolorate 
porind, boat lot xix thom addition miler of withyay 
conalrnotod in Indian, Vt ia aaanmed hy the Chaetionartos in 
tho Lndin Olllen—-hy the tyros who Taye boon edtented wider 
4 oe which hut to bu conateneted el arranged, aid 
tondorly donlt with, whilo they were tt eehod=«that thay ave 
aufficiontly compotont lo undortike duties tram whic their 
Jathora damale, and that hero nw bon dad yg Bp reno te 
tho managomoent and ita coequiomeos whieh be fa isaie fon 
thoi aids, Wo slid not, at thin stage of the prawodings, 
atlomapt to contrayort the conclision,  Althumgh wa have ne 
faith In tho praction] reall, wee cena (itt res matter af 
thoory railways may awe he constyactod in indian, wader divert 
Govermmont suporvision, we econombeally ax they Tawve hoon 
Dy companion wha had to alrngglo with diteution they have 
ovevanm, nil of the advantage of whieh, with all otha 
oxporioncos, tho Government ofllehls of the day alitnin gra 
ditous poxsossion, 

Th tho first thousand miloa which tho nocossitioa my pooue 
Liavitios of India wyontly require, the Indium Valley muab 
oomnpy a prominont position. hie line hit heon linda ovor 
to tho Soinde omnpany to aurvoy, in eonmequenca of tho 


40 


chairman of that company having not morely originated the 
achome, but proved and anforcad its advantages and nooosnity 
ton demonstration which (ho Tudin Offlea could not resiat, ‘he 
Sulnde company lua dixchorged ita peolininary Mnetions, Tt 
Ras inde the anyvey, and drawn up tho ostimates, under tho 
sonvindion (hat the line, whon arirtioned, would bo handod. 
over te tho vompany dor vsanstiuotion, Tho now aystom is 
intendol fo ho based on tho aaaumption thal conairuction oan 
now bo nore chouply envied on under Govormnont anporvision 
than hy corporate control. We do not contradiet the dogma; 
but, hetave placing the elightoat rolianaa wan i, av on (ho 
rosnlts oxported, wo shod prefer to bo informed under what 
aubengeney Covemmont intonds to pracaad, Axo tho Soinde 
Naclionnries to ho deatted from that company, or is oach 
amnulortaleing ian hatin fo ion the lability of haying its boat 
mon tion from it, ao dint the India Oilleo may be able to 
show tet Government supervision, by uhe aid of companios' 
offeors, id Hotter and moro economical than corporat supor 
virion whieh had, in tho first inshines, to ochnento its offloors 
in tho riulimonta of Uwiv duly? Wo eltall altain an anawor 
to this question, na donht, whon Indian Inudgots of tho futuro 
como ustder the muninal eriticiem of the Lfouso of Conumone, 
Th mattera little, at the proxont moment, what oxtont of 
milenge may he eontonplated fox conetrudiion in Mndia during 
tha next twonty yours, Ntntiata and anphiata may doavant on. 
what Ladin may boone in fifty yous aftor the introduction of 
rallwaya inte the ompirs, "Tho quostion for loday, and late 
enue itis, anainon the form of an onqiiy—Whon Js the 
Tudua Vieley, the surveys for whiel aro vomploto, to bo com: 
moneat? Tt fk eouparatively a miner qnoation to tho gonoral 
publia whothor oy not (he Acindo company should be mse 
of the roncesaion if haw hoon lod to anticipato, nod to whioh it 
Is ontitlod, notwithatanding the now ayatom ta which the 
Soovolary of Minto for India haa given his adhosion, Wo aro 
salisiloat (uit the aoneossion will not bo withhold; wo aro 
poranaded that the eompany will conatruol tho lo in a bottor 
manor, ond inn shore space of fimo, than Government 
arporvisora, in the froslmoss of thoir task, aro likely to undor- 
fake. But it ia of puramount importance that tho Indus 
Valloy should bo commenced and finished without delay. We 
nood not ropont, althongh wo rovert to, the admirable expo- 
altion reson furniahad ta tho highoat ofletele in the State 
by tho Chnirman of tho Boinde, in reapect to tho urgé@noy, 
utility, tho social nocosaity, and tho polition! advantage of an 
d 
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eaily complotion of this undortuling, Jt ja aufleiont to note 
tho foot that overy how's procrastination in this yreat work 
involves a pecuniary losal othesharcholdora inthe Seine, whose 
half aurplus profits (notwithatanding the votulinoss withowhioh 
thoy provided provioua on vital, aud the exemplary onergy 
which thoir oxountivo haa displayed in disharge of the trust 
confided to thom) avo plavod beyond their reach until tho 
missing link in the aystom thoy have Jind to supply is provided. 

Tho vast conveptions of tha Indian Oflhe may ohaym tha 
onthusiast; and tho eatimuto which these oflcialy finn of 
thoir own capacity may bo ondorsod hy un uduiiing hoab of 
applicants for offlea; nb Hho wow ayxtona, Tike tus old, will 
spoodily bo broken up inte detail, Vach xopmate snggoation 
willroquizo to bo taken on ita own mMoitiy; every ubsticlo 
domand ita own monna of romoval; aud there ia too much 
voason to foar (hat yours must pasa away before any anbatan 
tial prog.ous is cai vithor in raising tho Tonvy or in ox. 
poading il, widor fhe now ardor of afiniva, 
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Tho agroomont at whisk tho Smerotary af Atata for Tadia 
and his Council arrived, Ghat it wan thoi duty, ab least, to 
try tho oxporiinont of soma town extravagant moro of radsing 
and sponding mouoy in doveloping Hiei mdlwayx, waa 
rongonablo onough. Uackol aa it was hy tho indopendent 
advico of Lord Lawronea wid of tho prosout Qovernordtonoral, 
il is not surprising hit somothing more thin die wenn oflidal 
olaorily was displnyod, aud an anawor aout ta Tndin which wo 
truat will not bony the roault that provorbiully clings to things 
dono in haste. Tho voply that hms boon sunt to fndin xota on 
foot an oxporimont with tho ohjoot of veonomiaing, and tho 
Governmont of India ia now fully ampowerod to undortala 
tho construction of vailways, raising the monyy an thoir own 
crodit, and oxponing it hy thoir awn allicars, ‘The Govorn- 
mont—-Ao holiovos tho Duko of Argyll—-can raiao money hotter, 
and oxpond it hattor than the companies; why thon, ho in- 

wivos, should thoy not bo thoir own contractors, omploying 
thoir own labour. 

Thovo ja somothing apocious in what ia anid, but wo mat 
sonfoss to Anding too much of the bubble-company sentiment 
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* 
about this oxtonsive spooulation of the India OfMflco for us to 
Inco unbounded confftonco in tho undortaking, Tho object 
is moat Inndablo, tha onergotio action quito oxomplary, but wo 
do not holfova that simply boennga ‘is Govormmnont undors 
takes the constrnotion of dto lines, and thea ostablishos single 
voaponathilify aud singly manngoment, it must mabceanily bi 
conteary ta the nature of thraga il thor ia nol a considovable 
roduction in tho cost of Indien railways, Uhis ia what tho 
Duko of Avpyll believes, bué wo vonturo to think that ho may 
bo wrong both in his ontimato of iho 1ato at which tho 
Government cnn xiao all Gio mouoy roquidile lo oryry ont hia 
somplote raihvay kehomo, nud in tho fucilities for managing 
exponlicuva Ko uM (o onpure a sevings Uwo aro disbolioving 
in tho matlor wo uve not to bliane, for wo can (raco our pro 
judivo to well tanjdt lowsena Ly the Stata; lossons Cat avo 
oon aa shevosstidly enforced, that the proposal will bo ine 
croilulonely apt nitto nt oreo oa wndoskablo by many, not on 
tha movila of the particular cera, Lut on goneral grounds, 
Tho feb da, the oattblishing of ynilwnya by tho Stato 
comes npon te Tike neomntur-blast to vocont digostablishing. 
Tis not an iden contd lo Indian vailways; the appropria. 
tion of Jrish sidlways by tho Goyornmont is sorlously ontore 
tained, eaul x popular statement of what might bo onjoyod in 
the way af omufart ancl oomomy, both of timo and money, if 
All our iailways were in the linnds of tho Minto, provos in tho 
moat choming why thet it is only necnssnry for Governmont 
to buy ap all the compruiios to prodna a railway willounium, 
To eonplo(n tho inatllation of the Governmont as tiaflle 
managers, We Mippox onTiluadcs, eaba, and stonmboats 
aloud be mide aver in addition. Ofeourso thora world bo 
tha ontive waving of fw. expenses in trying to pasa now rat. 
way Uilla, ATL tlt mouoy that runa into tha pockols of 
divoctora, snlivitora, and hod officials, would run insload, not 
into shareholders’ hut yusrongora’ pookola, and with a por- 
footy Murmonioua working amoung att tho lines, and a uniform 
shurge of abort fourponee (or a frat-elasa Uickot for a jownoy 
of {vo milos, Inoronsing to, Any, five shillings for fifty miles, 
what plonsuro woult ha oxporioncad during tho throo hun. 
dyod milion journeys which, allowing for incrongo, would bo 
about the mimbor takon by railway pnasongors in Great 
Britain ina dwelvemonth, 
Wo mutt any the happy skolch My, Williams has drawn ts 
what ho onlls it, a popular atatomont,” but ho founds afl hia 
thooriog on tho bprinaple that tho Stato doos not want to mace 
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any profit, and that thoro will bo no aluuvholders orying out 
for dividonds. Pasaing ovor the thouffit whieh crussos one's 
mind, that tho prosont storkhollom wohl lave to become 
Jondors to tho Govormnont, and, aonsognontly, ronan dividend 
rocoivea, aud that oven if trains en rua without he yors a 
rood dual of direction and mamyeoment will le hmavnitind tuy- 
how, wo notiea tho contrast belyorn this aeheme wel that of 
the Duko of Argyll, ‘Tho Duke soon to stipulate that the 
Govormnont of Dulin, if it takes voxpousibiliy at all, it is not 
to do xo morely for tho advantage of the country, but ia to 
look for profit, so that a Teast Chere niay hea nuugin fo bo 
appliod lo tho reduction of capital iuvestcd, ' 

To rmust nol bo overlogkud that the onse al’ Dislinn railways 
stands npon morils of its own whieh we altagethor divsinilur 
to any olhor, and thus itis perhaps beside the muted o ofto 
instances of tho oxponsive working of State railways, ho 
syatom ts to bo applind in ludia, if ab all, te aupplint a aya 
tom of Govermmontary responsibility Qt te inecumixtoné and 
inmany ways wnantistaotory, Othorwiae thove ia amich to bo 
brought togothor from Continental oxpovionce an Choy mnbjoot, 
In Prussia, whore tho railyaya neo held, in game inatines, oa 
private ontorprisos, ta othors hy pniblie eompanios, and alee (o 
a large extent by tho Goverment, it ix, 72 wo mishueo nol, 
domonairatod that in tho mutlor af wilwaya, teri wa many 
othor ontorprisos, it is foul private maigemont produesd 
tho grontost esonomy ; eompunios come oll with we modium 
tachi and the State Linet aro the rcet expend voly con 
duoled. 
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Outaido Parliamont, India hag boon tho anbjovt of the wook, 
Tho prominont consideration yivon (no (ie yiieus propositions 
bofore tho country have hoon diseased, nately with froadom, 
but inv amnarkebly popular fishion, xo that tho yonoral 
tgs hag for ones had n word to aay on ony [torn empire, 

Tho principal topio hag boon tho railway xvheme, and tho 
Parliamentary uttovences, and tiyo ollleial dooumonte to aapiat 
with dotnile, havo Nunished oxcollont material for hoewapnpor 
artiqes, and thoy in tun havo produced an whundance of 
somrogpondonco. 
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Wo hovo reprinted, as fer ag our apace admits, with oxiz 
pagos, tho nows of the Wook allooling Indin, Ono lottor, which 
wo roluotanily anil, urgos a point or two with povrliny foreo, 
To compare the prowont likely coat of @ railway por milo with 
that of tho (iat oxperiinents in railway making in Giilia ja 
toatod as uniair, nnd itis urged that wo must at loast, in 
catinating the Coyerunont plan, ‘bid adiou to the forty tivo 
milltons of saving’? Aa the Maly News vomarks, it could 
semevly be oxpoctod that the departure fom a recognised 
English principle woukl moot with {wl coneurvoneo in. this 
countyy, Mr. Crawford's vory modifiod protoat agninat it 
unquostionablly oaproasos a fooling whieh oxisiy rathor ox- 
tonsively in the City, 
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Tho timo lias nol you arrived for forming an acourato judg- 
mont of tho naw Livlion vailway policy, as onunciatod by tho 
Duko of Argyll, Lt cortainly prosonts (ho appouranco of somo 
oxtosnul ndvantiggon, 16 i choupor, for oxumple, to pay 4 
than & por cont, for lonua—that ix, in tho abstract; but times 
have beon whan tho evedit of individuals has boon grontor 
thin that of Nintoa; aud it is anything bub gortain thas 
Govormmont railway menagomont, oven in fidin, will bo 
LR in soonmuy to thal by punt) comprniva. Ax to tho 
boliv? that oxponditiuen mny bu feopt moro undor vowlol whon 
Inowred by Government than whon inouod by companios, 
itis auffioiont to obsoryo that oxporiones by no means winerants 
avol a supporition, aut it may bo ag woll to suapond judge 
mout pon that point for the provent, In tho mounwhilo, wo 
miuat dol with mattora a4 wo flnd them ; and wo find thatthe 
policy in to bo adoptod of tho Indian Goyornmont itself making 
tho fitieo Tinos of tin country, but that corinin oxlonsions aro 
to bo oxuoptod from tho rio on grounds sposial to thomselvos, 
1b ts cortainly only just and rousouablo that auch oxcoptions 
should bo mado; and there ia ono which should bo ospodially 
admitted, not only from a sonse of justico towards prior clating, 
if not vighta, but in tho gonoral intorest on tho grounds of 
publia cunvonioneo and indinponsablo combinations with extet- 
Ing lines. ‘We rofor io tho [ndua Vulloy Railway, whidltis to 
vonnovt tho lowor portion of tho Soindo Railway Company's 
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Une at Kotreo with tho uppor portion at Moultan——tho ‘ mia- 
sing link,” so onllod, booauso it iy a nocesnary part of the 
Soindo Company's trunk linv—doxigned ta ubyinto tho cost 
and dolays of navigating the Tndus hotween the two poiuta, 
To muko thia question popularly miutoratond, it will bo 
nocossnry to oxplain in a Low words what Oe Seiulo Railway 
Company's xystom is, Lt ix, aan railway ayatom, ano of tho 
most important in India, Uniting Delhiiel Lahero with tho 
son ab Tierauling, it opone up to true not only tho whoto of 
tho Panjaub, but the countries ty Cho woat beyond dia maune 
tains; and it brings within its xango tho capitals of all tho 
Prosidoncies, ‘Tho lwafile, nlvoady largo, iano iufiuiloly eapablo 
of dovolopmont that it will, within Ue noxt generuion, mato 
Kurachoo lo tho Lidian Poninsula what Now Orleans te to 
tho valley of the Mississippi ; and throngh Kavracheo and tho 
Scindo and Punjaub ayatom our military power in Indin will 
bo virtually doubled, hoemtae wo can tmaport teen and 
aloros with waprovodentail favilily, But, nm juat anid, thovo ie 
a missing link in the aystom between Watreo aud Maulian, 
which at prosont tho railway company, who virtually hold a 
concossion of tho trattiv on the onitiro route from) Kurracheo 
to Delhi, supply by moans of atonmora, and aupply woll, all 
things considevod.” his missing ink it on nll ator abou 
soribod by tho railway xyatom of the company, [th ta mot on 
tho north and ib is mot on tho aouth, Nutnvaly, therefore, 
tho concoasion for ila conatmotion howd goto the company, 
to whoso syatom tho missing link undoninhly lolonga, bocanss 
thoy van hoat adapt tho worlss to the ayatem ilvendy oxtating, 
and, whon conatrnatod, they can heat work it in lmvmony and 
co-oporation with tho lines on mach aide, md avo the intoynal 
and mavitime trade bo nssuvad of Ue utinost neoonmiodation, 
Thoro has hithorto hoon tho strongest reason (a eoelide that 
tho conoossion would he given to the Nehalem Punjaud 
Company, oapecially na Ue company wero propaced to moot 
tho views of tho Covernmont in reapeot ta superintendence 
and soon. Lub tho now principle hore stopped ing and tho 
{don is now ontortainod hy thu Covormmont of working hia 
lino for thomeolyos, ‘Wo have no hosilation in snying that the 
omploymont of ~ othor agonay thon that of the company in 
this work will, wider thoso sirevmatanons, ho injurious to tho 
pills and wo cannot holiovo that tho dacision is ftnally takou. 
soparate agonoy in tho vory contro of a combined and indo- 
ondont system could not fail to ho inconvoniont. Tf the 
overnmont contomplate « echome for the irrigation of Ncinds 
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in connoution with tho vonatrtetion of Lhe lowor portion of the 
Indua Valley lino, this may bo a reason for deferring the oon- 
covsion of thit lowor portion; nt as to tho upper part, 
botavoon Moultan ard Rorao, tho concession augl to bo granted 
at onea, and tho Hina rindo as apordily as possible, ‘Wo say 
this bocanso thoro aro other grows for maintaining that this 
missing link ia, or ought to Lo, ono of tho oxcoptions to which 
tho Dulko of Argyll pointod the othor day, and boonnse it is 
in thia rospect poontinrly markad oul, by tho conditions we 
havo just doaorthod, for oxcoptional troatmont Lom tho othor 
oight ovnino railway works which the Governmont appotr to 
‘bo conlomplating, 1 holiovo the lime haa now como,” anid 
tho Dulko“ oxuapt with vegard to tho small oxtonsions of the 
oxtaling lita whieh ought lo_ho givon to tho oxisting companios 
—whion (ho Covernnont of Indiv ought te take iito its own 
handa tho conatinetion of now lines ab ita own coats.’ Now, 
tho Indus Valley lino t4 an oxtonaion, or, rathor, it is a link 
in the Soinde and Pinjauh lines, and, as auch, it cloaly comos 
within the rulo Iaid down, Movoovor, tho whola couvao of the 
Govormmont poliey towards Uio company has rm in tho samo 
ourront, Jt wan always aniilceatondt that tho company woro 
eventually te mako tho lino in order to comploto thoiv aystom ; 
that tho only point regarding which any dowbt oxistod was tho 
prooiaa timo when to wor should bo authoriaod; and wo 
obsorva that Mr, Danvors, in his ropovt just iasuad, aftor sponte 
ing moat favewnbly of (ho soveral sontiona of tho aystom, 
yofors to thoir amugamuation, adding, Much adyantago, both 
in tho shape of coonomy and simplicity of managemont, will 
ho obtainotl by thid mrangomont.” Chat is, by tho amalga- 
mation, But tho aystom noyer ern bo comploto unloas it in- 
oludos tho missing link; eongoquontly tho amalgamation, so 
advantageous in oconomy and simplicity of menagomont," 
will bo hut an imporfoos arvrangomont after all wnloas the 
Govornmant. coneodo the point for which tho company is con- 
tonding, ‘Wo should Ike to soo somo oxprossion of public 
opinion upon Chia aubjoot, "Zo us tho onso apponrs to prosont 
no donbt at all, ‘Exeoptions to tho now rulo of Govornmont 
havo boon admitted, and this is coat ono af thom ; and we 
pape that tho oflorta of the company will be rowardod by thoit 
boing allowod to comploto tholr own work, 
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IEE © BATTURDAY. REVIEW," Anguat Teh, 1800, 


Tho chief point of prosont interest regarding Didin in tha 
vate of progroas and the wade: OF consiritetion of Mtuve yaile 
ways; and on this hed we nee glad (a sow that a very cons 
aidorablo change nppria to have cman over tus iainds of the 
Tndia Olea authorities botwoon the thete af the stntoment. in 
tho Lorda and that of tho stutemont in the Commons, Dy 
Grant Dull sooma to ho quite wlive ta the rather vbylous 
truth, that if unproduative or slowly productive works ara to 
‘do pushod forward with boridless energy on horrawed vapital, 
tho vate ab which the money enn Tas horrawel will le somo- 
thing vory different from thy Duke of, Argyll’ fony por vont. 
and that the Indian ‘Treasury will be hielyont, in the sonae fn 
which Stator ney insolyont which num zo on honing to boop 
down tho intovoat of Gwiy doht. My. Chant Dirt? langhod at 
the notion of spenting: ton millions of Imrvawert monny overy 
yoo to plonsn the Cotton Supply Assovintion, If the Govern- 
mont only mont to horrow as nied as ct he borrowed ate a 
low rato, there in an ond of il cantroveray, and wo may 
bo porfoatly covtain thay will not ga an toa fut Cho: 
havo got an onormous. ayatom of futiwe yuilwuys stotehad 
out on papers Int paper. aketeliod mie uohady, aud thote 
aotual proposals fav railyay ontorpriny iy tho eoming your 
avo on tho moat inodost dente, Te wins quite wrth cousidare 
ing whothor tho railways of Tudia should for the Miture be 
mado by tho Government er hy Coupee) taut My, Crewe 
ford, who is ominontly Mt te enter an the wichjort, abandonod 
tho quoalion of tho Rituro, and only tried to defind the policy 
of tho past. Ito wishod to atand up for the Company of 
which ho is the Cheirman, and the Companies end not have 
boon hotter vaproxontod, for, besides that hu in oxcoption- 
ally good Ohaitman, tho Mast. daudinn Railway ia a porfoet 
maid of gaod mannagoment, and is woll venatructad, woll 
worked, and woll adiuinistored. Aa it fa conendod that the 
Govornmont in for tho fatto to make railways, the only. 
question ia whothor my shall buy up the railways of tho 
oxisting Companiog, ‘Wo think thi wawd bo most undo- 
sirable. ‘Tho oxistonce of those Companios, managed from 
London by priveto porrone, will tond to counteract somo 
of tho gront drawhasite attonding the dirnot construction and 
manpgomont of {ture railways in India. With some of tho 
‘objéotions urged againat this action of the Govornment wo 





ennnat agree. Mr, Orawford saya tliat the Geyormmont om 
not puraliage a largo quantity of rails us chonply asa Company 
gay. do, for the Goyornmont muat buy hy tondor and this will 
raiao the pric, But In tho flyst: placo, thoro is no noversily 
fox the Gayornmont buying by tondor, if 16 will but employ 
honoat wnd capable offtcials; and wo moy voly on this boing 
dono, for of the Luin Oillea it may bo confidontly snid that 
tho wholb atmosphorn of the duprrtmont ix hostile to jobbery. 
And thon, if Indian railways ‘uve to be vamabanted on the 
prudent and himblo xulo suggestod by Mr. Grant Duff, tho 
quantity of vaila wanted for Tudin in any one your will be but 
av dyop iu tho oconn of tho ivon markot. Tussia, it must bo 
romomborod, is malay thonsanda of milos of raihvay as fost: 
agit canon the very principloa which the Indion Govornmont 
in but going to adopt, Tbia horewing wildly at somothing 
hotwoon Kix and woven por vont., without troubling iteclt 
abwut how tho inteoat ia to ho provided, and no doubé the. 


“wonsoguoncs WiHL ho Chat Rawsia will in a fow vos havo its 


powor consolidated aul ils rosuuvces davolopod in an oxiva- 
ordinary. dogvoo, Bat a Govormnont which makes up its 
mind that it will only borrow at four por sont. and so far as it 
cloarly Hoon its way to praviding Uo intorest, will havo a very 
tiny offoot on minnrkot porturbod and contyollod by tho vast 
dpeietlaay of Russia, and of othor countrios that will imitate 
Ruwain if thoy ow. “Nor will thore bo any want of compotont 
pe to vormtriug the Govornnwnt linos in. Tndin, or to lay 
thom.ant, or te control mid work them. ‘Phoro is only too 
alnndant a apply of the kind of willed luhows witich the 
Indinn Goyormmont will noo; and as mon will always work 
for a Clovormmont at a lose rato then thoy would domand from 
private porsans oy badiog, thevo is good reason. to supposo that 
tho Govermmont can sonatruct itt railways hoenooforth more 
choaply. Quer if it wave te auieust their construction to 
comynniow. 

But thoro aro drawbacks to tho oxelnsiva managomont and 
aywnoralip of ty Tndinn yailways by the Government, against: 
which tho oxivtonue of the preaont grout campardos oflora a 
anlutary countorpaiae, Cr tho flrst p ince, tho railways belong-. 
ing to theao emmpnnios offer n fold, limited of course, but nob 
wholly insigniflennt, to private unoffloial Englishmen in India, 
Tho Indium Covernmont hates Murapoan sottlors, and dooa 
overytiting to diaeourage mul worry thom; and it doos this 
for vory good ronauns, lecwuao tho kind of audacious vaga- 
bonds who aro moat. willing to prosout thomeslyoa as Europa 
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aottlors avo oxnotly tho class of ponple ta inautt ond opproas 
and illtroat tho natives, and to ally up onload i lecling and 
thwart the bonevelont and wise projects of (he Covecamont; 
nnd, moreover, the Goversmont Ina ne iaditnery for Teouping 
Unglish oyil-doms in olor, for they ward dy always appoal- 
ing to Closar, and laying: theix yciefx Tiefaty the tat of 
Commons, But still i soome a pity flutt thove aliontd be na 
outlet for private families in india oxumpt through alfteial 
channuls ; and tho Railway Goupanies supply one. Me iu 
ovitable tondoney of the Indian Government will he to calloot 
all ifs railway stall tint hes to come fem England hy com 
petition, and to admit in Didia those only who Inow how to 
gain the favour of minor altleila, Qompolition ix all very 
woll in its way, Dut arival aystom by ia side Inet geoat ad 
vantagos, An able onginoor or trallio miniaygin who li had 
oxporionco, and wants Tndinn pay, haw nw chanes of omplaye 
mont from ono of tho comptnios whos eludimant oy soeistary 
can soo him and attend him, or inquhe about hin. But he 
could do nothing at the India Oflien, whore he would be told 
that whou ho was ton yours younger he ought to hive passed 
an examination. eet in tho noxt plates, Vix conpunios, 
with indopondont boards, and with offleials yoatding in Lon. 
don, afford.an ovcollont moans of eooping np tho knowledgo 
of Tndin as to what ix going on in the ruilway world lore, 
Myx, Crawford on Tuosdiy wort ito ma inatruetive companion 
of tho working of hia linn with (hat of the North Woaten, 
Lis a pattor of personal satisfaolion to nnn of inquiring 
and organising mind to go inte Chose compo ivona, mide pur 
aon in My, Orawlovd’s position am make (lian with an ona 
and complotonosa which no Indian officitl could vival, Chore 
te algo Improvemonta yet to he made in (he conatenotion and 
working ot railways which, it ia vonmonable ta heliove, will 
mako a rovolution in the ideas of mon ou tho aulifoot. Tx. 
porhnonta mu boing made even now, with every nppenranco 
of sueross, which promise to whow thet reikyayd can be 
sonstrnotod and worked ab to comk whieh would have beon 
imporsiblo a little while ogo. Liulin will gaun how: of suel 
Impoyomonte dhrongh compenioa whieh lave Tandon on- 
ginoors mat divoolors, and which outsiders ean appro; hut 
a ala of pmoly Indian ofloiala, recruited by lady foal fom 
an examination, would bo swo to disregard nud laugh at 
thom as lung as pussiblo, simply Loonuno wy lutve never had 
an épportunity ot soving thom, aud of knowing what in going 
on in England. Tho disadvaniaga which tha Cuvornmont 
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would be atin this roapook ns comparod with companios * 
managod in Ungland, ja so obvions that it might possibly bo 
wiko to plumwon the Tadinn Gormoil gomo Lorson oapooially 
compotond lo confatoraal it, juat as Lord Salisbury las 80 ofton 
confounded thu tho Indian Comeil will novor bo what it ought 
to bo until the Muglish moreantile world ix 2oprosonted thore. 
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go De ubjent of this paperda to show in what mannel, and to 
*yome oxbent in what dogres, tho coxt of tho oonatriiction md 
maintenance *of railways ‘fa uiloctodd hy tho gaugo on which. 
“thoy ave builé; aud by what nen ib would po possible ”at 
onde: to inovense tho dividends of shuvelolders, and to extone 
tho countiow rdvantages reilwnya afford to all porta : 
habitable globo, howavel thinly peopled or unproduotive.: 
willsbe in the reoelluction of ‘imumy* that tho question af; 
propor gaugo for rallwaya. vag onod..@ mabtoy. of ont 
liepute ; and that what was’ ’onllbd tho Battlo 
Gauges," wa betwaun Grond and unrvaw, was foughé witl 
porate vigow and with no decided result, . Bach party 
 balligoronts retired from the vontost with heavy. poeminry fe 
but veithey would allow that the obhor had begn the wi 
Tho voault was that thoeonstrugtionr of ondk gauge was, pub 
forward: hy thoxg wlio wore interested th it; and dua, jb 1k 
‘thot a hyoud youge lino waa carried into the northern’ 
from which ite subsaquent vernbval wow the” boat pr 
“onght neyer te have been ton thers. ca 
“Although the vontrovdbay to wlio Inver 
* duatodl with singulas @bility; and at very] 
“the monoy: of confiding: slinreholdous, ) 
eo thag thogo conesrndd in He asem*hevorto have taicen 
the rélative economy of thoplans bunt thay respectively 
Tho consideration of this shost povians clomont in the qu; 
rould Lavo thedwn: ‘upon [t. tgtallye nw light, =Bustho.s 




































‘which: the word signifies lina ronreoly yot gained 4 duo 
f consideration, Flad ib «lone av, the proxent papor would 
poe tmecossary ; for it would hava bee proved, yours 
at whilo a narrow gutigo ia inflnitoly Jou costly than 


sto fully equal to tho wants of the comlry. Tt thts had boon, 
“own, wo should not-havo sven, na at present, largo dinteiata 
‘doprivod of all prospocta of railway necommodation ¢ and thor 
*gonds of shoroholders rogrotting the low of Hint voturn to whidh 
“thot oxponditure has fairly entitled them. 

Apart {rom the imporlant question of economy, the oarrying 


ot: file ono, ita capabilities iu veapoot of. power and apacd’ 


|: wna ab that timo tmknown to tho railway world, nnd tha” 


cnpnoity of gangow leva than £ foot 8} inelow Inve never yob been | 


-oonstdored in ita truo-light. [6 hn hour huatily ndaumedl that a 
lino of narrower gango thin thie would be very limited both in 
‘its qanvying’ powor, and also as vogurela the apood nt which traina 
gould: bo van} and it hue leon argued that the gaving in cout 
swould he too amull to voudor i6 donivablo to make nv ehango, Tt 
48 not my purposo to ndvooute auch w dhange in Gront Britain, 
Woto 0 4 foot Bf inchor guugo ia notunlly oxtablinhedt end ab 
‘ tly and Whore it affords tho udcomury fhuilities fav the apooda 
ot alxty or novonty: miloa per hom that wns notiudly rim avur Its 
“bub oly to take tho conditions of ‘inglidh railway teattle ag an 
‘istration of my gonoral mgunonta, Ab tho wane time ib anual 
aio bd forgotton that thou conditions could ke fy some logeso 






-modifiod in the diteotion of oconomy hy the omploymont of anew 


and lighter dosoviption of rolling stook, It a known wnd ovary 


whore admitted tnt tho*praportion of non-paying to paylug: 


weight in pastongsr trains is na muchas 20 to 3, mt in goods 
traita, oxolusivo of minorals, na much wa 7 to 1. ‘This torville dis- 
propottion is partly duo to the: system of mntingomont puesned 5 
ut Apa fav grentor degrea to tho gaigo. ‘The doulwoight of 
‘whdhe ponvaying cithor passengers or goods ia in diyoot propos 
tion totho gauge on whioh thoy run; artin abhor words, tho 
Propane ) oying ta paylng wolglis (ae far ay hts iW 














_iudopondent: of huanagemont) da incronsodl oxucily | 
avo farther. apart, hovanwe a ton of matorinly dispod 
nevibw guage is strangor ad regards tt carrying 
‘tho same woight whon spread out over we witler bauta, 
of thig propoattion to nood only cite the caw of Uh 
Railway, with ita guage of 1 foot 114 ineltes, . 
used upon it for carrying timber weigh only 12 ewt,, and they 
fraquently carry a load of aver Jf tome at a seed of twelve 
vnilea an Tour. Ju othor words, there wagons carry ax mutch 
ow atx, bimen thoivawn weight, whilst the lost waggous on the 
ordiwwy Wnglish nuvraw ganze de nob ewwry ak invoh we twice 
thoir own woight, 

Cha yaad rmigenont al the Londen, oud Novthwoxtorn 
Railway is da wuiversally udmitted, that ib will soom elinow 
proautuptious to wlost dria tina as a iustration “af the frills 
of the existing wyston, Chive, liowover, selaatad it, boounse ite 
mamigoment ih auch that it4 shortcomings must be wholly duc 
to ite vonatrnotion ; atid C winll prossod to show that, if {te gungs 

wore Ghres foot timkind of four foot sightanduhalt tiches, {ts 
yoous Late would Lo dusted vt hile the. prowont cont, with 
Jad thi promot metive power, ated in such a way: as to yodnee 
tho proapnt tonnage ovex thy sond by one half, md to remove 
tho nowoasity for tho heavy expense that ia now boing inourrod 
in the vonstrnetion of a thivd dine of vail, 1 am porfootly- 
propared for the inerodulity with which theo statomonta,will at 
firat bo reeoivod ; but L whall provothofi vorrootgos by figutoatyat 
cannot om, ‘Ihe writer who originnlly anid that train wal; 
of thirty tows hod to bo xet in motion for every ton of pnarongars : 
onvriod was at-firab ridiouled for hia pnins ; but after a time, and: 
whon people came ta inquire into the mattor, ib waa found ‘that 
his atatoment was absolutely correct, insomuch that it is tow 
universally received and achnitted. In Hike mumor thb frets 
ahout thy goods trallte require only ta lia investigated ; ‘and Svory- 
ono poxseasod of colon senso will flud. it. onay to unclorstand 
them, 





















3 and mineral traile on the Lenton and North 
Gilway foro winglo year ainout to about fltoon 
ions, { will ‘negume: that flve out of theso ffveen 
b avo minorala, consisting chiofly of cont; and I will 
th dhe ten million tons of goods which ave left aa tho 
yoaidito of the year's carrying, [b haa buen proved that the 
p portion of non-paying to paying weight in about woven tong 
fo tne ton; and this would give seventy million tone of, rolling 
é weight amployed to camy the.tonimillion tonw of paying Jone, 
‘ovdor to avoid all visk of uxaggeration, I will asmmo the 
Ad. ‘woight to‘bo only as 4 tons: tol; whieh veducos from 
0 to 40 million tons the weight of the wnggons 
\ mployodl to oarry-tho 10 million tons of paying load. ‘The 
‘whole grote weight hauled by tho locomotives will thon bo 50 
“inillions of tons, ab an-avorago apood of 25 milos nm hour, 
ib “ho enmings for the goods trae on thix Inno avo Oa, 8d. por 
“iain mile; which, at an averago rate nll round of 1d, por ton 
“por milo, would givo nbout fifty tuna as the prying woight, aud 
st stone ag tho gross woight hauled por train mile, Dividing 
apo tona-into the: 50 millions, gives 100,080 taius; whish, 
afag divided by tho 818 working duyx of n yon, givo 026 
ohandiso trains, ovor all parte of tho Northweatorn Railway, 
in tho twonty-four hours, 
ho Company's balance-shoot shows that euch net ton pro- 
dud a about ds, 8d., (including minorala, but nw the nob nmownt | 
‘oarned por train mile in tho morehandiao and minoral traitio muy 
“he.tekon. as nvornging nearly tho samo, this doos not vibinto the 
“ qigumont), which, nb 1}d. por ton per mile, makes the average 
-diatance travorsed hy eavh ton to be about thirty-oight miles ; 
“ao that ax onch ion of the total weight lmuled vunw.thirty-oight 
i ‘leat and tho ontiro longth of tine worked ia 1,432 miles, 
ibfOllows that there muat be on an averaga thirty-seven 
etghandixo train distributed over tho total length, ‘This 
into. the total. number of traina per day of 
feaives an average -of over 17 trninn per day’ 














rimming on each milo of tho Ino, * My dhjeot in belnging. th 
fgnves to this point in to xhow tat, although wt frst aight the. 

numbor, G20 traing pur day, oul luge; yet, whon divided over. 
tho entive line, it ix comparatively anil, S 

Taving arrived at thix conolusion, we avo in-n position to seo 
how it would oflect the question if tho gaugo of tho lino were 
8 foot inutend of 4 foot Bf iuches. Th tho fest plaes, tho sume or 
a greatoy apood could bo maintained, say up.to thirty-Ave or forty 
miles un hom, CL mention the speod hore boone T ant dealing 
with goods traina only, Of corde whon passenger trains avo 
considered the element of spood tells Invgely in favour of tho 
broud (ie, £ foot 8} inchox) gauge; but this has boon already 
admitted, My argunont fa only intended to show what a 3 feet 
gaugo ia onpablo of novonplishing in tho way of duty, upto a, 
spood of forty milea an hour; a apood which on auch a gaugo can - 
only bo obtained by the omploymontof the double Loglo enginos, 

The xpooda in oneh enso being thorofore equal, the noxt point 
to oxamino iv the result of carrying on the narrow gaugo, Tho 
proportion of non-paying ta pnying lond lina boon talon nt four 
to ono on the brond gauge, although it has proved lurgoly in 
oxueat of thin, "The wagyom employs avemgo fou tone in 
wwoight, #0 that on thin revkoning neh waggon onrrica one ton for 
overy milo it rama, [t would Lo well to yomombor here that T 
am doling with diggs mt thoy avo, not i thoy might bo. 

‘Tho waggons for n lino of throe-foot gang waigh oach one ton, 
and carry n minxinim lond of threo tong. Supposing thabethe « 
pane number of waggone mid trains wore run on tho novrew gnugd 
ag on tha brond, it follows that the average ono ton of morehandise: 
now onrried whuld onsily ho taken in a waggon weighing ono ton. 
» $natoad of four,tons, and that tho groxa lond passing ovor tho lino 

for ono yon would be ently wonty millions of tons inatend of Afty , 
millions; whilat tho une amount of paying weight would bo 
carvied fy oithor caso, ‘That ia, the small waggons, whieh are 
capable oPoarrying threo times the waight of guoda now actually 
omrlod in a fourton wagyon, would only lieve to enrry ono 
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third of thet quantity, and would produce the wu paying load 
a8 tho heavier waggons ; tus, inatewl of fifty millions of tons 
travelling over the lino, thera wayll only be twenty millions, 
and, as tho haulago cont is prociaely the same whether the tony 
hauled consiat of paying or of non-poying lon, it follows that 
this oxpongo would bo rodueod to (wo-llftha of what it now i, 
‘Wo mut also consider the onormowd siving to the permanent 
sway, which would hava to Lon tho friction and weight of only 
twonty millions of tone in the places of fifty willions, Lf wo 
ngsume tho samo numbor of train to rim per day, tho 
woight of onch would bo relucod fiom 28% tons to 102 
tons; ot, if tho samo gros weight of train waa vmployod, 
tho numboy of trains por day would Ia redueud from 026 
to 260, If thevo ghould bo wniiviont ttle to Jond tho 
nnvvow-gaugo waggons in wich a way na to Koquite the 
samo numbor and weight of traina Unb aro now worked, 
tho result would bo thal, without inovensing by one poy 
tho cost of antago and of the pormmnont way oxpennes, the 
Unoo foot gauge would carry a paying load of twonty-fivo 
millions of tons as against tho ton nilions now enrrlod, “ere 
thon wo hava oslublishod the frot that, Ko fine aa enpnoity’ goo, 
‘tho narrow gauge is superior to the brond one, ‘Tho fiemor cen 
produce twonty-fvo millions not out of a gronn tomingo of fifty 
talllions 5 whilst tho litter, la produco dhe sine reelt, if 
continnod to bo worked ax it now ix, would require tliat one 
hundred and twenty-five million tom slowk! by Teed, and 
that at an inovenaod cost in thy same proportion of ong hundred 
and twenty-Ayo millions to filly millions, 

It may occur to somo of my honrmw to nal nt this ataga 
whether locomotives oan be built to hil Inge iain londs on a 
8 feot gaugo at tho rame apooda nt which such Joada aru now 
takon on the brond gange—my anawor to thia fa deatdedly « Ys," 

Tho Bairlio double bogio ongine can nob only bo made to 
haul traing fully as heavy and al. tho snme apoods aa (iow now 
taken on tho brond gaugo; lub it will do thie on what Jn 
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tovmed a light railway, with raily Unt shall not by vequivad to 
oven SO Iba, to the yd, and that shall bo fairly worn out, 
inalond af being cviahed aud ground out ag tha 8t lbs. rails ave 
under the progent ayaton, 

U1 will bo goon from. thts that a very luge and important 
saving coukt le fected on the London and Nortlewostern 
Railway, if its gauge wore 3 foot inatead of 4 foot Bh inchos, 
without chunging in the leat degrvo ils present xystom of 
mnnagemont; and that this saving, divided between tho publiv 
mid tlhe aluvolialdoa, would hugely reduco tho tavifls to the 
one, whilut it ay largoly inorensed tho dividends to tho other, 

Rolove antoving on atatler oxetaple of the advantages of Cua 
narrow gauge, ib will porkapy bo well to explain why ibis that 
tho averagh paying load now carrial on tho Northwostern 
Ratlway bears xo mall aw proportion to the woight of the 
waggaus omployod in carrying it. ‘Tho yeaxon js obyious 
cnougl, ‘Tho railway covers a very largo avea uf countyy, and 
penolralod into diatricta from which thore id a vory unequal 
trate; ao tind Chove must be a large avernge of amply waggone 
pasaing from ono peo to unuthor in order to avoommodato this 
trafic, Lt dx dnypowsibly do find tho somo tommeago lowing a 
alation (hat ontora il, There ix aldo grout compotition for tha 
fraiiio ; xinoo mont, if nob nll, of tho Inrgo towne touchad by 
this railway aro alea aupplied hy one ov mora Hnoa Lolonging ta 
other companies, ant the inkubitanta, having a choigo, take eave 
to avail thormelves of ib hy dylitug one company ngaiueé the 
othor, ‘Tho vewult is, that one company trios to outbid its’ 
noighbous, not only in rates of chingo, but also in nffording tho 
grontont deapitoh, ‘Thin practionlly nmotnts to x compotition as 
to which eompany shall ran tho groatest number of half (od or 
oniply wagyons, 

Bupporo, for example, that a porson delivers a Tandy at 
chaira, on a quantity of any goods, a6 0 elation, to be forwarded 
w xono other alntion, The stationsanster vannot keep (li 
olitivs oy offer gone wnidil he has a wagyem lomd podige to 
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tho anmo place; tnt muat despatch them forthwith, porhnps 
alono. in’a waggon thaé aught ta carry ten timer the 
quantity, ‘Bat whatever may be the exphumtion of the small 
proportion of payhig to nowpnyiyg load, tho fet must in any 
ongo toll in favour of the narrow gauge, Aupposo oven that the 
waggona always yan opty one-half their tinw, ‘Thee the engo of 
coal waggone, which rin full only ons way, md return ompty, 
“The norvow gago atill haa the advantage, for thoy we only one 
ton waggons that ran empty iuwtoned of being for tun waggons, 
In tho onso of the bundle of chuivs Hhura would only Le the aotual 
woight of tho claiva udded to that of the ane ton waggon, instead 
of to the woight ofp fom ton woggon; ao that, hawover the matter 
js Jooked at, ib will alwaya bo fonud tat tho ndvantayor on tha 
gore of coonomy wo cnormously in favour of light mrrew gaugo 
railways, 

Tn India tho competition eng companion loos ning oxtst, 
und itis possible to dotain goody at alnbony wntil.a maximum | 
quantity ia obtained for transport, ‘Time: ia there of Httle 
«importance, and heneo it has boon urged that wndor auch 
~~ olvouinatencos a logo gauge and livge waggonn ne the boat, in 
“ order that it may bo preetionble to rin in anmll momhor of henty 
2 dening por days 

Té is imposuiblo: to concolve. an argent nore fullactous 
thon. this; aud ite omplayrnent has saddled Thain with the - 
commencement of a ayston of railways extrevagantly beyond 
tho requirements of tho country for the next hundred yours, 
or ovon for over. 

T hayo just shown that a 3 foot gnoge: line van curry, without 
an addition) shilling for hauluge, 24 timex ii nimy tone ag: 
aro now carried. over the 4 foot 8} inch yauga of the North 
western. Railway,  Whoneo then arias tha nooessliy for 
coffutructing the Indian Railways on na 8 fect 6 ineh gauge? 
capocially when it is remembered thet the total goods traifle 
worked over the whole of them doos not amount ton sixth part 
of that now onvvied on the Northwoslern Line alone, 


AY 


MW 


‘Taldng the enw of the Knat. Endin Tailway ww loing the 
Northwoatorn of Quin, lot we so how tho absenee of competi. 
tion md the § feot 6 inch gaugo wffock the question of tranapart, 
Tho number of net tons lnword over tho ling for the yer ending 
Add, waa 998,629, in $2,490 teaina; amounting to about 29 
tong por train, ‘Tho nvorage mmbor of waggons conposing o 
tral is talon ab 28, of 6 tons enolt; which gives 140 tong of 
train to 20 tons of freight, or a proportion of over -tona of 
doad to 1 ton oftpayingtond. 1 willhaxoon that, notwithstanding 
tho absence of competition, mid with everything to favour tho 
working of tho Hae, thee sedi deal weight is over 8 tone te 
Lton, If, an the other hand; the gunge had hoon 8. feet inatond 
of B foot G inchos, the dead woight, undor tho amue managomont, 
would linve boa reducod from 5 ta 1, to It to 1, Lot ug 
imagino Uhe saving that thin change wonkt ofloet in fucl alono; 
considering that lewd Han one forth of tho tonnge uow hauled 
would nilurd proviaely the maue avcormmodotion to the trae 
that now oxixta, nnd would produce the same paying veault, . Tt 
suroly doen net require & philosopher to xo that the unarvew 
gus fa inflivitely anporior is avery roqiieb aven to tho 4 foot 
8h inch gauge, aud ik ought ta bo engraved on the mind of 
every ongiuon thub every tach acddel to tha width of a 
genge bayond whet ix absolutely necoarary for Uho trate, ede 
to tho coxt gf conatrnetion, invreases the proportion 9 deat 
waight, inereaaer the core gf working, aud in consequence 
tnorgnaoa Un carte to tha publio, and Wy xo much reiducee tha 
uagful got af the railway. Let wi suppoao for ono moment 
that the conditions of tha doxt of constynotion in the two inetanaoa 
wors reversed, ancl (ling a 3 foot gauge Hine would cout twieo as 
titel to neko ut nO fowt O inches gange, even in auel a one 
the diffarones in-the cost of working cach ton of goods wonld be 
wo chormons tliat the murow genge would bo hy fir the che pont 
of the two in thy ond. Lh is wmedeasry to say thet the cot of 
constructing n ruilway in nearly ny the width of its gauges in 
yory rough eountrlowsthe anvraw gaugo will he geeutly low 

. 
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than tho proportion to ita width, whilit in flat lovel ground? : 
tho proportion will he more; but, aking the Avornge, u 
(oxchuling Rolling wtack, fencing, ulations, mul telegraphs) 
tho cost will bo fod te vary res the pouge. ‘The ndvoontea of 
the 5 foot 6 inches gauge, net content wite the lurthen 
which thoy heve hnpoasd upon Tiudia, wee xtriving to impogo a 
similar bucthen upon ane Colin, aul, ix toa tunny inetutcos, 
thoy havo actually nuceveded. The Colony af Victoria, ‘for. 
~~ oxomplo, has’ hewn provided with nm xyatent of 1 fool O ines 
gouge reilways, which wo so dunguiflcont mel coxtly that they 
chargo the Colonial revornue with n tritling doftoit of £90,000 
por annum, : 

Tasmania, under the sano management, liana boon widdlod 
with a oxnilway af 6 foot O tnehwa gouge, There ive “athor 
plaoos similarly aftuatal, Int to saention chor afl would pro 
long thia paper beyond ita propor limit, fC have shown sul: 
flolont ovidonca to prove what Toomid ab tho eommencoment; 
and, Uhvough tho medium of thin gront Anorlation, T doar to 
inform tho inhabitante of countries ie which rnilwaya aro 
required how thou om be obtained dheaply and eittviently, In 
modoratoly tomporate climates, ganyon of Yo foot O inehion will 
ho found ample for my trate do any pratt af tho werkd, and will 
sualain na apood of thirty mifox nw hoe; while th foot Iu suf: 
Moiont for ofther very hut or very ead climates, nut will aontala 

. Wapood of forty milex an hour, 

Railways enn le uals cheaply, and, at the anno thine, 
to bo thoroughly efficient; nud thom who aver to the contrary 
aro, In thot, onomice ta progr mut te visitation ‘Thor 
fe no country too poor te have railways sulliciont for fue require: 
mentas and railwaya firniah (he chenpeat pomdble mode of 
franaport when they ave not borue town hy the roaulta af that 
incompetence mid oxtrvazanes which we sauften seo aenoolnted 
togtthor, L vegard ib aw the duty of every aan dn the old 
country to naaint those of the new hy pointing aut haw they 


may boneflt by our dear-haught experiones, and way avotd the 
: of is 


W 


pitfalls Into which only too many of ow Railway Shavoholdora 
uve fullen, 

‘Tho present railways in Indin, although doubtless valuable 
for mullitary jwurpoxos, vo coxt nbout £20,000 por mile, Tho 
average wate por ton prid on tho Enet Indim Railway, 
ia 24, por ton por mile. Tb may bo fairly questioned how far 
these Linas ne boona to tho inhabitants, who aro called upon 
to pay taxca ta over tho honvy annual intorest on the cost, 
va woll eto pay tho high tarifl! of sates montionod above, 
In any Lndinn oxtimmdona it should clearly bo: ow aim to 
nutiafy the metives, rul'te devolop trafic at thoit hands, ow 
diferent woukl the rowults havo boon, oven now, if tho lines 
huul coat £5,000 fnatond of £20,000 por. milo, and if tho tavil 
of ratoa Juul bean 4d, por ton por yuilo Inatond of Ad, Not 
only would thit have boon pruotionblo if tho uarrow gaugo _ 
had hoon adopted, bit the charge for tho conveyance of anit, ono 
of Mie that necomnrion of tifa in tho country, nogd nob have 
oxavedort al por ton pot milo, ‘ 

T onmutelesy thid paper without somo reforonce to a muitlan 
that dx now part of “history, and that sorvox. ag an clmirablo 
itunteation of tha mimner in whieh xelfintorest, or oven moro 
darorvietiuns, nay winder mien blind ta the most abvlous Pro 
ponitions, ‘Thora avo xomo whosa wholo dosiry ib zooms to bo to 
vontdn tho paths thit they have become accustomed to tread ; 
and whose inxtiveta load thoi ab ongo to turn and vend any 
ono Ghat propancs a change, In Jeunary Inay my prosonco 


was harvlodly rgquirod in Mk. Potorsturg Dy. the “Russian 


Miniator of Publio Worka, with roforonos. to the aubjoot of tho 
Pairllo ayatom of railways, to which attontion had been called 
‘by tho very able avtigles upon the Railway Problem,” which 
appenrad In Zhao Timex on tho 19th, 20th, and 2lat Ootobor, 
1860, (A reprint of thexs nrticlos will bo found ou tho tale.) 
Hin Excalloney the Minister required mu to givo a short dintinet 
recount of the mlyvaninges claimed for my aystom. T replied, 


that by the adoption of that syalom reilwnys could bo mado 
‘ 


& ata, cont of little over onehalf the sim required to. consti ib 
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we 





thom on tho ordinary plan; ao that it would bo pousible 6 


; -giva nearly do miley for tho sum now oxpendad upon ono, Thing 





any 


* gountry and to investigate the carrectnoxs of what I hud aavartod. 
Movly in Fobrunyy the Connnission arrived in London, and aftor 


ings, it wan’ veaolved to put’ it ta xomo prantiont toata, ‘Tho 
*Counail of India, tho Board of 'Trady, Norway, UMrance, and, 


© gost, indopondontly of the raduoad wonr und tor of the ‘p 


"most noted soiontifio mon in Rusia, and proalded ovor iby lis 






those Hino, whon finished and equipped, would posaoga n onryiit 
a -onpndity oqual to, if nob greater than, thut of those on tho old 
~ ayatam. “In othor wovda, thay should bo expnble of cnrrying ax 

“ miny’ pasaongors and tons of foods in twenty-four hom aa the 


boab nes now oxiating ; and that this should be done ata veduoga, 






manont way, and of the valuo of the ineransad lifo of thé vaila,- 
Hia Dxoolloncy obsorved, that it only p portion of this could ba 
“nocomplished, it would bo a gvont thing for Russia, and thus tho 
matter should be at onco inquired into, Not many. diya alapaed. 
bofore an Imporial Conniasion, compared of n’numbor af tho: 
‘Excdllonoy thd Count Alexis Bobiinskoy, privute Attnohe to ile’ 
Impérial Majesty tho Mmperor, waa instructotl to como to ta: 








{ thorough oxuminntion of the quortion in all tte thaovotionl bans 


«© othor countriog aont thelr reprosentative into bo prosent oi: 


©” aotivo intevoat in all Une procoodings, “Tho vowults of the export 


“he noquainted with thom will find printed: rooordé of sien [) 





: so Wirates that I ind gamed proved tho comructnas of all: ny 


E Invgo scotion of railways of his own, built oxpreasly to impx 


the ooonsion, ay ib wae folt Uueb whit was gond for Eueain would 


bo oqually good for the countriew I lave mentioned. * His Grade 


tho Duko of Suthorlind; always wxiona to promote nny syatont:’ 
that will most lergely boncilt meulind, nnd having alvondy 4 


‘4 










the"Gondition of his tonnutry, joined thu party, and’ tool n iio 


monta thon mado axe prothy well known, and any who mny no 


- Tho Comniasion returned to Russin, and sont in its rape 


16 : 
tortions. Thin waa in-Mavoh; and in April a jallwa of fifty 
«orate on tho now aystem, was ardoved by his Majesty the 
Emporor to he conabructed, and to be oponed in Novemboy 
troxt. . ‘Cho locomotives for this milway mny bo soln nny day 
» during tho next. month at tho ostablishment of Mosare, Shavyi, 

Stowart, and Ca, Manchoster, Che now syatom, hes alg, boon 

adoptad fur working some ofthe ald linog, and the stool far tho 

‘Tembolt’ Saratoll’ Railvay,-tho* Groat Russinn, and othorg, may 

“be Boon undor sonatruction at the smo vatablishmont, 
he's Phe merabues of the Council of Ladin wo wo atruak with 

“the accounts of tho xystom, that tho Home Engineors of the 

sovoral Indian Railvays wore vequestod yeport to their 

‘yoapeative Bourds their opinions on’ the npplicubility of 1 now 

/ yavow gruge for India. . I have-seon gevoril of these roporta, 

‘dio whole oft which avo: unaiiimous in their opposition to uny 
‘Yinprovement, o or to nny interferonco with thorsystem undor 

ecowhich tho writera “have lived, and moved, ‘and, hed ithels 

Mhdlugs but in: only ono of ‘thom ia there any argument 
“hab Yoquivos m ynomont's notion, Mr, Hawkshaw, in : 
* Roport to tho Directors of tho Knstom Bongal Railway; , 
: ungoa that, sine tron who are in firvews of a uarrow 
“ange mgue upon the “bnain of'n light rolling alock, the 
‘Yporto Barts should alo la taken by the advoentos of a broad 
eur ‘Woro it not for thia attempt at reasoning, and also for 

0 Trot that My, Biddor very tloveoly attacks both yo and my 
4 ayatom, L ghouytd have loft tho reports wholly without mention. 

Bub T thine it ix worth while to roply to Ma. Hawkshaw, and 
pleo to place on voourd that My, Biddoy haw evidently never Rady 
ay ayaton, although often invitod to dogo; and that ho haa Yhaod 
fu condemnation of it npon rn uttorly inoorrsob desoription, © 
6h as tegnreds prinaiplos and dotaile, 

The cluim--to enlenlate for broud gaugo lines on tho basis 
fon lightor solling atéok, is practically mm ndmission thet 
vo error havo beon mate in designing that which is now 
wae, ond which it is proposed theorettonlly to xot side 
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REMARKS, 
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d'pidvance of aotoneo whieh 0 overy day tonds bo. bring 
4 alventngos of rofinod civilization moro and more ii ithin the 
‘of the mt ion, waa coviainly nover moro ovidént than, y 
atoum wad flrsb appliod to locomotion. Who j jou \oys 
trevellor mado with much toil in a day, ae noi he a wi 
oaso tad comfort in on hours tho friends wo wore able to me 
onco or.fivico in ovr livos oan dino with us any day thoy: li 
countriod lying bavron and -wosto have spming’ inboox 
affording: aupport to happy familios j and. in fhgh-the 
_w position in’ modorn economies, domostia of politionlywhie 
nob bingo, directly or indireotly, on Jocomotion. joy: stents 
Whothor theso advantagosave: Neogsdany ov agb to: tiie: lb 
; loatiny. ofnan is ‘a quostion which nood nob bo Gscuspadl hex! 
but ifsooma vory, ovidont that communitios have it in: th 
power, by good govornmont, attention to moral tenching;: By | 
induspry and onorgy, to inorenso tholy population, auc: th 
civilluntion, which euppliog the comforts and bloseings whieltg | 

























ae tho cuuso of ‘humanity { in tho distont faba. k 

Toldng things as wo And thom on. this omth; ib oni 
apponra Aa if tho prospority of countries and the posi 
poople t in the fioale of nations was intimately nao ole t 





with i ation of soilways,. is, om: example of tho’ conete 
moving. of tho prodngo-of. ono district. to ‘aupply. tho wants: of’ 
another; ond: lmying-of the poople to and fro ingearoh of Neatth » 
ov. woilth. low Vory difforont is.a neighbouring stato, poor 
Spain, Lorn by dnbornal dissonsions, with no commoren, and, come 
poruively spouking, no railways. Sho has v ggographical position 
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in Eeropo seoond to none, with minoral wealth wntold, ti aceupy 
hor peoplo, if tho country cand only ho opencd up. Torn to 
Punnco, Belgium, Goemany, mul tho now work! of Ainorion. Tho 
Jntlor, moro than any comlry, oxomplilios Lie pragross of anation 
pionoorod by veilwny ontorprika, Vash dasurts, uountaiha, 
valloys, and vivors aro unable bo oppaso urviora to tho porgo~ 
voring onorgy end skill with whichinmn has boon gifted, appa 
rontly Lo onablo him to utilise, bo tho ulmost, tho rosunrovs of tho 
ooxth, 


"Tho only limit Lo his progrosy, Iummenly spenking, appoars to 
bo tho ono ossontial, viz», that tho widertukings, to uso «homely 
tovm, should pay, 


Tn ordor that railways may pay, ib appears that two things 
avo roquisito: the firstis, Hat weanamy in counteuotion und worl 
ing should bo oxoroised; ancl the avoond, thet Uta publio should 
dosivo and bo ablo to avail thorsclyos of the advantiyges offored 
to tho oxtont proposvd, 


Tho fonnor will bo onsurad by tho enroll oxehoston of all me 
yomunorativo oxpendiburo in conatinotion prowwases, or anol 
as dood nol conlribulo to mininise the powor ruqubrod for 
working; tho Iatlor will bo intluoneod in elnrge dove by tho 
conlorl, enfoty, and colovity, whieh my be avilable ab oll 
sonsona, tho maximum of all of whieh, wih a given outliy, ib is 
tho particular businyss of the onginger te provide, Muri nab 
only does tho oxpeotol waffle depend on tho umber of the 
population ond its ability bo poy for uatng a ruilway, bub alxo 
on tho inducomonts offerud to use it freywudly, Wore railways 
only 10 bo usod for tho purposes of trade mul dho acquisition of 
woulth, intond of also life aud howlth, thoy would bub bulf (al 
Al thoir objoots. Wonlth can of ituelf proce little plonanes to 
othor than migors—and thoiy munbor ig fortimatoly limited-and 
moat pooplo viow richos as a moans to comfort and onjoymonb 
Asmfrodly no way commonds itself’ ta ua of yotling vid af the 
surplus rowards of previous Iwbour so much as tit which on 
ablos us to onjoy other sconos withoub guing through suvoro 
bodily Litigue 


b 


Anyhow ts viow, which hus apparently inducod the con 
atnetion ofa railway wp wanoininin with a total riso of 8,900 
fovb in thou mules, solely with tho objecb of providing 40,000 
tourists with an onay nvcont to tho top of the Qiyt on tho Lake 
of Lucorne, seems justified by the resulta, 

Taro was na huge Waitt Lo count on; thore waa & good voad 
up whieh the youth mud benny of Mieopo and Amorivn wore wont 
to spring, with tho ob whlieity ofspirit engondored by the charm. 
ing climate, yet, thongh the rond is no loss usolal than boforo, 
tho carviages of tho Rigi Railway aro crowded to m oxtont 
thab would mmko nn tidian Traltle Menagows hourb rejoico, 
‘Tho indueomont 4 cutiruly the novelty of tho sensation, tho 
luxury of soving, with ubyulutely no trout, tho ost magni- 
fleoih xsonery he Muruga, 


Those wa artventages lor which tho thousmuds of visitors to 
Larcorne aro rondy bo pay, and to auch good purposo, and with 
auch ability have moins bom aduptod te onds in tho conalruo- 
tim of tho line, that combination of both ciroumstancos 
voul(y daa voted af twenty por aonl, an the capitel oxponded, 
thongh the railway i nob worked for moro thon half tho your, 

Those ava frets whieh show Ui mountain vailvays ara por 
foubly practiovblo, und that they mmy bo applivd with gront 
gtacoss Ovon Cai very siaall Gallic. 


The principle of (ho fides sui7 in da apply direst pressure 
of the ongine throngh vag on im iron latklor rail bo offoet tho 
propulsion of trains instiwul of ly friction of tho ongino whools 
on tho mil, ‘Mhore is aw limit of alocpness boyond which an 
onging could not retain grip on anincling hy mero friction, 
UL iy variously still by difbront anthorilies ab from Lin & to 
Tin % Bub in praction tuelinos worked by locomotives ara 
vory unl (lair tiv this, for if Chey wore uot, the load they 
could take would bo oxcessively small, Bat tho fattoning of 
gradionis whieh is oquivalont to inoronao of tho powor of onginon 
is ollocterl only with oxpenso in proportion, while tha quintity 
of taflls may neither be so largo ag bo require growl power, 
or warrwal a great oxponsa, 


oa 
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In this way it is oxpodient Lo sook fur a situation forn mountatat 

* gallwoy to tako a small trafic, whore, though tho yrado may bo ad! 

Bboop a8 possiblo, the amowntol binating, tunnelling, and bridghig 

will bo 6 minimum, x 

Dhis ia what has beon dono on tho Rigi Mountain, whiahs 

, With tho oxooplion of a little cutting nnd a bridgo nocoesuity 

near the foot, prosonts a surfica with mu nhmosb continual iy; 

oling of 1 in 4) on which to Iny tho pormanont way, with ry 
otodovale amount of formation and ballast, 


‘fo lino so laid out has cost £20,000 a milo, and is re 
milos Jong, giving a total of £78,000 for tha onpilal, ‘Che prey 
Abs axosaid to havo boon last year (1873) 20 por cont, or £18. 1000s 4 

This amdunt wns roceived from 100,000 passongors, giving’. 
‘1 66& por passongor, or wboul 8a. Lad, As nonrly as can bo vex} 
motborod, tho favo charged was ? francs for tho agscont and de 
_ for tho dokgout, or an avorago of Sf, oqual ta de, Agd, Tho” 
” expouso-may thoroforo have boon about 1a. 84d, and tho total d 
working exponses £6,850, Bub many porsona avail thomaclyod | 
_ of tho railway to go up who profer tho exorciso of walking 
* pave of tho way down, go thal il is not-cnay to claduco ndaite’s 

¢ rabely the exponsos from tho data availablo, r ; 
: Bub aa rognrds thoso expongos, wo aro blo to form a protiiy * 
good guess, Wo know thnt tho oxponses of railways aro alii) 
moat invariably in tho following proportion: Train Staff, 1}, 
. Station Stall, 1; Ropair of Rolling Siuck, 1; Rouowal of Raila, ’ 
1) Maintonanoo ‘of Sloopors and packing up tho Rond, 1; Tuely’' 
2; Stores nnd Labour connostod with Traina and Stations, 15 
Adminiateotion, 1} Miscollancous, 1; otal 10% ‘Those ompensa , 
proportions aro indopendont of tho gradionts, bub tha amount | 
of thom will oxaotly vary with tho gradionts, and may bo“ 
menaured by tho quantity of fucl exponded in doing a given”. 
quantity of work, 4, 

The numbor of passenger using tho lino was 100,000, aud { 
Gd aro contoinod in 1 train, giving 1,852 train londg, which) : 
distributed over 180 working days, would givo about 10 traing, 


* Boo Wores on Railways by tho nuthor, ; 
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which, ia probably {ho numbor of fall ones that woro mm, ‘Nhe 
woight of Lom ia made up of 18 tons for onging, 4 for carvingo, ~ 
and about 8 for passongors—tolal, 22 tons, 

Ou the leval it takes about ono-sovonth ofa pound of frol 
to tako a fon ovor ono milo, which js tho ammo as raining a Lon 

_ through 28°5 fool, reckoning tho voaistance at- 10 Ibs. por ton ab 
a volocity of 15°milos an hour for ordinary trains. For 9 viso of 
1,800 ft, tho quantity consumod would bo 55 4imos as much, or 
8 Iba. of good conl por ton moved ono mile up tho Rigi, Bulin 
dosconding no fuel would bo vequired at all, so thal por ton 
nile van, the oxpoudilure would bo 4 Ibs, on tho average of 
up and down. ‘Shia would mako tho cost of working for fnol 
about 27} Limos that of a ton ovor a wile of ordinary lovol lino ; 
all oxponsos would bo in proportion. In Indin, o favo of § ofa 
ponny # milo ia ono which pnys woll for 8rd class passongora, 
tho cost boing about half Laat aum; tho number of paasongors 
por carringo is nob so groal.as in the Rigi Railway, tho dead 
avoight may howavor bo, conatdared constant 274 timea thig 
amount (jfyd.) would bo B4bd. por milo, or 1b“ibd. on tho 
avorago for ‘up’ and ‘down’, or le, 83d., which agreos with the 
axponso dodneod nbovo; tho rocoipta thorofore being 17'B8d 
por milo, the oxponsoa aro about 515d, 

Tho largo dividends avo thon cloarly tracoablo to tho high fares, 
which howover aro choorfully paid by tho tonrista, and aro, after 
al, only in kooping wilh hotel chargos nt tho lnkoa! It is ad« 
vantagoons to montion thoso ciroumstanoes, hocnuso ib will 
show -Uhab mountain railways promigo woll evon in siluations 
whidvo a lesa dividend thon 20 per cont, oan bo conntod on. 

Dho economical capability of tho singlo Hue, which ts threo 
miles long, for trata which worly ab threa miles au howiy is 12 
trains to tho doy’s work, A. train must consume 26d Ibis of fuel 

on the avorago por tip,* whish would amount to 1414 tons 9 
“@oy, anc for a comploto year to 516 tons, ‘Tho ooat of.tho 
‘Mno was £78,000 complote, and for working oxponses, ta equal 
tho wate of intorost of monoy,t say 5 por pont., they muat ba 
: * 92 tons X 9 milos X 4 Ibs, = 264 The. 
te + Sve Noter'on Railways. 
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8, 900 a yoor® - OnorAlth of this will bo for fnel, £780; it ha 
“oon showin above that the quantily which ean be most ocono: 
inioally consumod is 516 tons, which would give tho price o 
‘goal, ‘inolading oarriaga.on the Railway, ab nhout 2)-0-8 a tony: 
the number of passongers with luggage, therefore, enpabld 
being conveyed daily on a single lino most oconomienlly; 
ld: bo 824 in onch diveation, or GLY altogether, making! 
36,520 portant, 
if to “tho circumstances of the Rigi, which is osgontially 
Waight-sooing lino, traing running at overy hou up and cawy 
wouldeot answer tho purposo, for visitora require to go up in): 
X morning and. return in the ovoning, and aa they aro all a 
“Muatod “by the'same. motives, tho numbor of duily traing haa to 
“be crowded into. shortor times towards morning aud ovoniiig, 
Tt will auggosb itself to ongineers that thia noccss:lutos a good 
© deal of ‘ompty’ haulago and o largor atock of ongiues and yohicleg. 
‘than would othorwisobe necersary, ond this is in het tho ong 
‘Dwo ongines would suffico for a rogulny trate, whorons six 
goven” aro to he soon in shed.{* ‘Tho working oxpensoa. ‘p 
ngor ave largoly fhoreasod by those causes, 
6 haaomea nedossary to allow moro than ono train: 
rhvelling ‘batwoon stations ata timo, which appears to.b 
with little or no dangor, whon tho nature and oxtont of 
ake powor available ia undoratood. 
As vogards the applionbility of thoso railways to Tndia, 
may be romarked, that it has at various times beon proposed to’ 
-» looato -all European. broops in the Tlills, and thero seems no, 
vorson to donbt but what they would bo gpceinlly usefukin con 
-voying tho troops, followors, supplies, aud storos up and dow? 
and that tho provision of such railways to approach ow hi 
sonitaria would Jend to. thoir being much moro resorted, 
- than. they now avo by both Buropoans and tho-uppor ‘class 
























So cosets ini 
“2 * Teappoms thoy wore £6,350, which’ shows it woe worked boyand t{ 

: 00 omicnl:- maxim, . 

te of things would rosult in loas to tha Company no doubt, ot 
high: Prosoribos its own cure, ‘That. is to say, the denend on. 
08 to be ee to’moct it, 
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natives, ‘Cho lines could frat he used for the transport of 
building material in tho formation of the hill stations, and 
would not nooossiinte Jaygo outlays to provitlo a snfieiont 
amount of nevommodation for tho residents afterwards, 


Such a line as the Rigi Railway, affording aecosa to an clo 
yotion of 8,900 fuot, ia shown to bo mado in Huvape for 
£78,000, ov £20 por foot of olovation, Yho interest and work. 
ing exponaos would not amonnb te more thin £7,800 a. yonr, 
and would provide for the movemont of 648 mon, or a radneed 
number with baggage, honvy stores, or materials, over it daily; 


‘tho fivo charged need not bo higher than 100d a milo to 


retin 5 per cent, on oullay. Every ono knows that this world 
he an-onormaus saving in do presané coat of ugsonding our 
THM Stations with eis and kin 


Té will of course he ovidont thot loss abrupt rise in tho 
gradiont would onablo more work to be dono, but to attain tho 
aamno olovation, a longer lino would haye to be constructed, and 
unload uw voducad coat por mite for the less risa acourred, tho 
whole height would bo veached with a groator total expondi- 
turo, ‘Chia oxponditure might ho justifled owing to tho Inrgor 
waffle to hu oxpeatod, and which the geod power roading 
from tho flatnoss of thy grades would adit of hong vonyoyed 5 
nocordingly avery cad ought to Le worked out for itself; the 
amallor tha traltlo tha atuepor tho gradients may le left, and 
vies versed. 

Not to dvaw those remarks tow todiona longth, tho rondor is 
voforrod to the udimirblo pamphlet and plates kindly furvishod 
by tho Qonipany, whiok will oxpluin the detaila-of the conatrac- 
tlon which the author wat uutble te note on his hurled visit 
fo Lucome mide in Soptombor Isst, Uo auch as have avon the 
railway up the Rigi and fool tuterosted in engineering worka the 
pamphlot may anpply xome uaefil notes, while to such as lave 
not, aud, who may be coalemplating a run home vid Brindisi on 
throo months’ short leave during the siummor, tb may net aun 
inducomont to tukoe Lucerne on tho way, aed in doings xe, ws ib 
is cortain such poraona will hove soul shove pay and promo. 


. 
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tion, they willbe fully vowarded by o tripup the Rigi, Ti mast 
not be omitted to mention that the author's acknowledgmonta 
are duoto My, Maclean of tho Bombay Guxelts for the kind way 
jn which ho undertook to have tho pamphlot translated from the 
German; also that tho lotter from tho Company prosuding tha 
dosoription of tho railway has beon printed, first, beonuso it 
i emo intorosting details, and secondly, bucanse it will 
mysone acoking more information to obtain it by ad 
ig tho Company direct, * 








at'ng tho rovised proofs of the above are being vetnnyod to tho. prose, 
woription of tho Rigt Railway has tamed up in the Miunitos of Proceedings 
1a. Ciatitution af Civil Mngincora, vol. xxxvia part 9 dated 1878, which 
rito'fullor dotnila,- At pago 116 will be foe statements eonfematory 
of the caloulations of oxpense, 

The nember of trips wp and down in 1872 wns 2,876, or 16 por day, and 
mumber of miles mn 8,920, giving 3) miles for tho length of the lino. Sho 
numbor of passengers, both ways included, was 87,000, Gross receipta 











22183105, oxponses 223,120, not including £9,000 envied to reserve fund, 

The echt and oxpensos per passenger por milo, if thoy lind all trnvellod 

the wholo longth, would be thergfore 18'S, and 84d, the Intter not includ 

ing contribution to reserve fund for ropnira of way, &e, ‘Tho reecipts ure los ° 
than shown ja tho calculations for 183, mul the lino apponra to bo 33 por ° 
conty longer than assumod (3 miler), ‘Ihe cost of the line is stated to have 

boon 260,000, and tho nunber of pnsxongera vo the former figures boing: 

PT por cont, and: the lattor 87 por cont. of thoa given in tha pamphlet. 

Le leeprobable that.-M: Riggonbach aly avo approximate fgmoain his 

lottor holow, hut it acema sowie portion af’ the Balivey fy boing doubled and 

tho traffte ig earns Tho Agurox givon in tho Inatitute Prococdings placo 

tho subject in's moro favourable light, but considering tha onlinnedd price of 

ivon, and tho coat of freight to India, i¢ iy probable tnt the once apponring in 

this pamptlet will bo more b Xogerae to aimilay projocta dn thi country, 

Anyhow they scam to bo on tho right side. M0. J. Hnwkalaw stated: at 

the meoting that tho Rigi Railway acomed, on tho wholo, to display muels 

constructive clovorncss and to ilo great oradit to its ongincor. 


Aaraun, October 10th, 1878 


Daan Srrjz~ln voply to your favour of 2nd inatant, wishing 
for dutaila concorning the Rigi Railroad Company, wo bog to 
atato tho fullowing -— 

Tha Rigi Railroad waa conatructed in the ya 
1870 by Mosara. Nitoil, Rigwonbach and Zachoklea 
bach, tho invontor oftho system, being tho mad 
noar, whilo Mosars. Nite and Zachokke eonatrut 
bod. ; 

Sinco thon,tho road lias beon run constantly 
sonsons, tho numbor of pasdongora amounting 
(1878) to about 100,000, the not profils of tho stocleb 
about 20 por cont on tho outlay, 

‘Tho ontorprivo having mot with groab approval, a poinpany 
was abartod to worle tha ayatom on othor mountaina and in 
other connivios, and patents wore novordingly takon. out whore 
thoy could bo obtainal, ‘ie company ia organived ona oapi« 
“tol of 32,500,000, (2500, 000) with Mossrs, Riggonbach and 
‘Yachoklco ov ita lowing onginoora, nd Ingo outablishinont 
‘has boon conalraoted nodor thor divoction in Asraun for pro» 
iduoingy all materia, wily, locomotives, &e,, nysossiny for moun. 
‘toin Yailvonde. 

Promincnt linkers lave charge of the thianeint past, 

* Ais vonda tn this aud other aauntriga ura under cantract and 
will bo fuishor in 187-4and 1875 5 ton ohorsave living aurveyad. 
© The ayatom (laddor-rail) can bo applic on inclines af from 8 
to 25 por vent. (1 in 20 ta Tin 4), 

Roplying to your apocial questions, we may remark 

I, Tho lovomotiva vonily for uso woigha about 15,000 

Idlogrammes (15 tons), and oosie about 45,000L, 
(£1,800), 

. A-pasaongor waggon woighs about 4,000 kilogrammioa 
(4b tons), and costa ahout 8,000f, (2820). 

«Raila woigh 10 kilogrammos (22 tbs.) por yard. 

»  Laddor rail weighs 65 Iilogymmmes (181 Ibs.) por yard, 

» Buporatructire coats about 110,000f (£4,L00) por milo, 


ra 1869 ond 
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6, Rigi railroad costa 060,000f, (620,000) por milo, 

%, Tho desoont is mado simply by comprossol ain ‘ho 
brakos avo only applied bo slop in extraordinary casos, 
&0.; to stop tho ning ab onoe, a train (ono waggon 
and locomotive) oan bo stappud ab ono yars Jongth, 

g lagomotive works with a prossnvo of ton atmosphoros, 

sb conls aro aod. 

B5 por cont inolino (Lint) tho locomotive oan 

Heapush ono waggon with 64 porsous and luggago, 

flonly 10 por cont, (1 in 10) tho locomotive could 

Bor pull 180 porsons with Ingyngo, 

Puls can bo laid on ovdinary gauge ov narrow gaugo. 

Rigi ynilvond hoa tho normal gengo of Mivopein rail 

* roads, 

12, Tho Rigi Railrond was Anishod last yonr for threo miles 
with an clovation of 4,500 foot abovo tho loyol of the 
HOO. 

13. On inolines of 5 to 18 por cont, (1 in 20 to 1 in 7) the 
locomotivo can run six iniles an hour, ab 15 to 28 por 
cont. (Lin 7 to J in 4) four miles an hiows. 

To acquaint you ad much as posatblo with the wholo ayatom, 
‘wo oncloso horo drawings of looomotives, waggonn, laddorerail, 
o., da, for your inapootion, 

Should you think ib probablo that arch yvoudls would bo waa. 
fal in your country and could bo run profttably, wo would put 
our engincora ab your gorvico for tho location of tnog, tho cons 
struction of which you conld thon oasily oxoento by your own 
onginoors according Lo plana wo would hand yon. 

Our Company would furnish you with losamolivor, waggone, 
roils, lnddor-rail, in foot tho whole nocos#ury porinnnont aud yol- 
Tug stook, and wo ovon could suid you soma oxporioncod 
ongino deivoys for working on ronda at tho boginning and ine 
strioting your workmen, 

We ehall bo happy to hear from you, and romain, 

Doar Sir, 
Youra vory sincorcly, 
TL, RIGQUNBACEH, 








TWH RIGL RATLWAY 


ON THUR 
LADDHR RAI SYSTHM. 


DUAGRIBUD BY 


PROPESSOR J, 1. KRONA UER, 
(1871,) 


Wah Oerves Mhatralive Plater, 


‘Tho Rigi mountain, whose olevntion of 1,800 motrea offors 
ono of the most imposing views, and whose ologank hotels give 
at Cha wana time hospitality to wany lundrods of visitors, ia 
visited yourly hy abont 40,000 persona on in averngo. Most 
of thom undertake (he rther fatiguing aseent au faot, a great 
niumbor tale advantage of gomowhnl oxponsive horace, or avo 
onvriond wp. Leng ago bho slosive was oxproxdod far some ensior 
routor, but the aveomplishmont war always dolnyed, until at 
Inst, bo Cho torray af the gatdos, carvions, nul horaekeopera, the 
project of a railway was abated, mul inn short fimo agauined a 
dofinito lupe, 

Aa ‘tho originator of thin bald widortakiug, wa linve to nama 
tho onginoor, Ma, N. Riggonbach, Dirvetor of tho Contral Rail. 
way in Qlton, who liad slvondy obtained a patont in 1863 in 
Branco for a systom of Mountain Railways on tho principle of 
tho Gnddor Rail; but thongh tho model mado for tho ox. 
position of tia working principle servod ta proauve for 1 many 
woll-wishora, it did nob anecood in bringing togothor tha requisite 
capital Lo moko a tial ona lnygo acalo, Only whey, in the 
yonr 1868, tho nows emno from Amorien thal, upon Mount 
Washington, in tho vicinily of Boxton, a siniley yailway, with 
on asoont of 88 per cont., was in tho coursn pf excoution, amd 
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after this vailway had boon carefully oxaminod by a. aleilful 
engineer, thon ouly tho threo onginoora—Riggonbach, Niolf, 
and Zschokke—nssociated togothey to establish such a raihoad 
on tho Rigi, They obtained, in the boginning of 1800, from tho 
Juzern Govornmont, a. concossion for tho laying down and 
working of a railway on tho South devlivity of tho Rigi 
Mountain, viz, from Vitanan on tho Viorwaldatuttor Dako 
to the LuzernsSchwys canton boundary, aboyo tho Kaltbad, 
with a prospect of a. continuation (upon Scliwyz territory) to 
Rigi Kulm. The formation of a company in shaves oncountered 
no difficulties, tho requisite capital of franas 1,250,000 (50,000/,) 
ad eubgeribad for at onco, 
"Tn November of the samo yont tha works began, and tha 
yond would, without doubt, haya hoon camplotad by the 
duéumn of 1870, if in consequence of the Franca-Gorman wary 
tho delivery, from France, of the rails had not come bo 0 stop, 
_ The longth of the vailyond i 6,840 matres (8°26 miler) and the 
Ufforenco in lovel of tho termini js 1,200 motives (8,000 6), Tho 
cailvond begins in Vitanau, near tho Soogostado, winds through 
tho village with an olovntion of 0'067, and pasyoa thoneo agninab 
the provipioo of tho Rothfinh into the considerablo ascont of O26 
(A in’): This ascent varies, however, on tho romaining distance 
-botwoon OF8 (Lin 6) and 025 (1 ind); tho maximum of 
agcont. oxists for abonb one-third of tho ontire railroad, ‘Tho: 
vost has an inclino of 0:21 (1 in 5) on an aworage, All tho 
ourves which occu» in tho road have a radius of 180 mabres 
(BSB ft.). Z . 
Above tho Rothilwh tho vailrond goos thvough a tunnel out 
through tho Nagoliluh, of 75 metros in length, and inmodiately 
after goes over n bridge of 76° m. (247 fh.) in length, croaRing: 
tho Sohurztobel, whigh is 28 motves in depth. A little highor 
up, the xoad cuts rathor deop into a projection of rock, and 
this place, upon the nature of which thoro had. beon some 
misgpprehongion, oconsionad a considovablo deluy in the pro» 
gross of tho works. Aftor this, howoyor, tho omplacoinont 
showod..diself exceedingly favourable for tho Iaying down of 
tho railroad, on 
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Suporstructure, Plalo 1,—Tho anporstructuro consists of cross 
sloopora @ (Jigs 1-3) 20 mi. (7-8 ft) in longth, which ave 
totully imbedded in the ballnat aba distance of 0°75 i. (2454 Eb.) 
apord, and forming n daddor, with two longitudinal slvepera b 
boltod thoraon ; thia laddar being intonded to take tho rails o 
and tho iron-toothod cogways da lying betwoon thoso raila. 

Vor tho farthor atvengthoning of tnt ladder, masonry found. 
ations avo lot in at distances of 0°75 m, (245 ft.) in the em. 
bankmont to a depth of 150 m.(5 ft) (uppor side), Lach of 
theap foundations contains two strong [rvostonox (sqtue atones) 
which protrudo over the masonry ab sloopor's height and place 
thomsolyes aguingt two conacoutive aleepora. In this manner 
ibis oxpooted that the foundations are secured against auy 
possiblo slip, ‘ 

Tho wbovomentiouad rails havo tho univorsally adopted gauge 
of L185 me (4 ft. 8} in), aud avo lighter than ordinary railway 
vila; thoy woigh, por running motvo, only LO} kilogrammos (88 

“Ths. to tha yard). ‘Lhe cog-roddainaorted in thomiddle servos 
to catidh tha voga of atrong cog-whools of cast stool, which ave 
attached to cach axle of tha locamativa, as woll as on thosa of 
the passongorevaggaua [6 canwints af two (T slugned vallod rails 
d, through whieh tha wrought iron Gouth « arte piesed, ‘he 
Intier avo 8G mum. in Teight, hehw 65 inn and above 86 
mm. in widths thoy aro pine togothi with Inys somo. 
what dutboned above and below (Pig. 12, Plate 8) ft the walla 
@ and ave vivettod on tho ontaide, Chis cog or grip vod fa put 
togothor frompivces of 3 nim. onch in length, and the onds of two 
atch piocos avo fiatonod by fish-platos invorted bolow, and wall 

- gorowod togothor, As the lowost tooth of each grip-rod piooo is 
tho mou oxposerl to u bronk from tho rail in consoquonoo of a 
byonle in tho Initor, tridls linve beon made, what foreo would bo 
required for tho bronk of such np tooth from tho sido walla, At 
the frat trink tho distances from tho plnghole up to tho flat onds 
of tho walla was 28 mm., equal to tho half of tho intorstico 
botweon two tooth. With a pressurp of 80 Lona, the wall was 
torn ontitrom tho middlo of the riveb hole. ‘Shereupon anuthor 

“griprod piece was tikon, by which the distinee from the 


« 
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plug-liolo up to the onda was 60 nm, ‘Tho browking woight 
here incroagodl to 48 tons. Tn tho fish conse tho so-enilod 
shogring vosisting powor was 3:05 tonaj in (ho second cago, 
5°88 tons por square contimelro, Ln consequence of this having 
been ostablishod, tho atrain of Lo grip-rod plecos was placed, 
not in tho middlo of two loath, bub 83 mn, fron tho uppormort 
and 26mm, from tho lower tooth, as shown in Ii, 12, plato 18, 

Partionlay diMeulties woro encountorod in muking tho aog- 
monte of this grip-rod falling in tho curves of (80 mnotros rndins, 
through which tho tooth had to be arraugod bo go convorging, 

At tho two ends of tho railroad avo stationy, and in tho 
middlo of its ongth thore isa placo for grossing brains Ag 
tho grip-rod makos tho applying of usual crossings impossiblo, 
tho tranafer of tho train upon tho sida-track of of (igs, 4 
and 5) 18 arrangod by moana of a turn-tablo revolving upon tho 
pivot f. ‘This apparatus consista of two walla g, of daublo T 
ivon, which bear Uho vaile ¢? and aro joinod below by tho tios 
h to a solid frame, ‘ho rollors i ropoxo upon rail piooos fy, 
‘Tho turning of this bridgo is dono through the windlass (, 
which sols in motion tho grip-rod m which ts jotuod with it in 
ong link, ‘Tho longth of tho bridgo ix L5 mm, (50 fh), and is 
auffigiont to take tho locomotive and the ouly passongor-carriago 
usually altachod, 

Bridgo aver tho Schrurtobel, Plato 2.—'Thiw alrondy previously 
mentioned bridge slratchos in ono curve of 180 m. vadins, and 
with an agoont of 25 por cont. (1 in 4) over tho Schurtobal, tho 
profilo of which is shown in Itig. 6. Jt consists of two plata 
girdors nw (Tig. 8) which aro braced Iolow by hovizonial T 
ivong 9 and flat bar irons py. ‘Tho comprossion beams g avo 80 
em. in broadih., Upon theso girdora, tho cross boama 7 of doublo 
T ivon avo placod, and upon thoso again tho longitudinal sloop« 
ows ¢é for tho grip-vail d 0, and tho raila o a; two boards 
ts forming sido walks avo also placed thoroon. ‘Tho two odgos 
of tho bridge ave provided with light fron railings v (Figs, 
8 and 9), 

Tho lower end of tho bridgo is supportod ab w ih a out 
in the solid rock; tho other ond rosls ab a‘upon inagonry, 
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» and finds hore the required play-room for tho expansion ocaa~ 
sionod by tho changos in tho tomporalura. ‘Tho bridge is fir 
thor anpporiéd by tho yory light looking piors a’ a’, which 
aro pub togothor out of daublo T and angle ivon (Figs 10 and 
11), veposing upon stuno sookots, 

The Locomotive (Plato 8, Fig. 18) waa constructed by the 
Tagineor Riggoubach in Olten, and built in tho workshopa of 
tho Coutral Raihvay thoro. ‘Tha poentiay construction of tho 
somo is adapltod to tho viroumatances wider which it ia eniled 

‘ ppon to ach ‘Tho iron finmoworle & roposos upon two 
axlos d mucl o, and supports in the middle an upright tubulm 
boiler, which is eo placed that ib only came in a vortienl 
position whon tha vailraad upon which the lecomativa travels 
has altainod an ascout of about 10 per cont ‘ho upright 
position of tho boilor had to bo solectod, Lecauso in a hovi- 
zontal ono the diferencoof the height of water on tho fore 
and hind onda with reapoct to the tubes, on a conaidorblo 

‘ qacont, would hayo been too great, tho inclined position of 
tho boilor to the Aamo makes the difforonces which arive with 

» on upright boilor loss sonsiblo, Tn vonsequoneo of this, the loco- 

motive agsnmoa always & ainilm position to tho direction of the 
yailvoad, (ub id; both on asconding na on deaconding tho anno 

* gide of Lho locomotive ix divceted wpwarda, Upon the dexoond- 
Ing sido tho (onder g ia plucod, consisting of a water and 
conl-hox fastonod upon the carviago fame; on tho ather ond 

* thoro is a comparLinont % mado of trelliso work for tho recep. 
tion of luggago, 

On onoh sido of tho locomotive thera is a stoam-oylindet 
4%, tho piston rod of which iy joinod in tho uenal manner to 
the orank % (Jigs. 13 and 15). This contaite alao the secon. 
trios 2 nnd am for tho link motion, bub is nol, om in other 

* locomotives, algo at tho samo times wheel axl, bub ie con. 

5 neoted with tho actual logamotive axle d’ (Mg 16) through the 

, 0og-Whools 2’ w aud o’ a’, Tho machinery ploces x’ ave 02297 

Paty (8°68 inchoa) fh diamotor, and havo 14 tooth, whilat the axle 

(yhoola avo 0-68d2 m, (2'228 fool) in diameter and havo dB tooth, 

ee the axlo @’ does not follow tho movements of the running 


. 


18 


whools, bub thogo of tho driving-nxlo 4, tho wheela p* arg, 
plaood Joosoly upon tho journals of tho smino, and morcly kop, 
from gliding off by nuts, Upon tho middlo of the axlo d’ Hoge 
tho grip-wheol 7’, which calchos in tho grip-rail d/ of in tha | 
middlo of tho railroad. Its diamotor ia 0300 m, and iy E 
haa 20 looth, “Tho tooth are roundod off and worl with 
Soha lonst posgiblo sliding npon the tooth @ of tho grip-rail, the’, 
{randverso soction of which is soen in Vig. 17. It ia through’ 
tho action of this cog-wheel that the entire load of tho sleep : 
yéllrond must bo bomo; it ia thorofore manufactured out of firsts, ‘ 
rato onat-stool, Tho teoth of it aro punolied out of tho ontirg ’ 
pleco, and formed with gront procision to tho roquired shapo, 
Tho othor locomotive axlo o” onvrioa alao two loose running 
whoolar’, aud sn tho middlo a tightly wodgod cog-whool, similar “ 
to tho ono g’ upon tho other axlo. ‘This has howevor uo indo. ” 
pondont turning motion, but gorves oxclusivoly ag a brake wheol, 
whon tho machino hag 4p bo stoppad, Foy this purposo its *. 
axle is provided with two brako vods near it upon which tha > 
two brako blocks as’ oan be pressod, Unbugh tho handlo 4 
.%, which is attachod to tho tondor, and the various dour 
a0 ting, ploogs wv, vw’, &o Asmallor brako o! is fuatonod »- 
Bay during axlo If (Tig. 18), which oan bo world front > 
theorank y/. Nono of the bralo-blocks aro smooth upon thot * 
broad sidos, bub indonlod wodgoshapo (thia rofors alao to the 
‘ phako-blocks montioned horonftor, attached to tho axles of tho 
pessengor carringa), and this can ho acon in Wig, 16, and cone — 
foxming to this shapo tho wooden bralo-blocks annex theme 
folvos. Lb ig quito apparont that tho action of the brakos is 
gonaldorably onhanced theroby, and in cago of nood, all possible 
slipping can bo ayoidod, . 
‘Tho sloam issuing from tho boilor, by oponing of tho throttle. 
valvas a®, ontors at b* through tho fork-shiapod tubo o* branch: 
ing off towards tha two oylindors ; tho stoam going off ia gniuiod 
tlixough the tubo d® to the blast pipo, ‘This i tho uenal course 
ih loodthatives and takos plaoo hora in the nadtnt. i ja ontires 
ly diffetont in dosconding ; and hore the quoation of the aoourity 
of the train against an ncgoloration surpnasing the normal velo» 
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oily arisog. Tt must bo addod that tho travolling apeod ab tho 
agcont ag woll oa ab tho doscont is tho same, in fot a compara 
bivoly sinall oho, 4,800 motros (9 miler in an hour), During 
tho deacont tho admission of the stoam into the oylindor is 
gomplotoly shut off by moans of the valves g%, ‘Cho pistons 
work backwards and forwards with tho motion of the ongines, 
and tho main objoct is only to rotard thom in snch a manner 
thet thoir reaction upon tho cog-wlicol g’ should regulato 
tho motion of tho latlor bo tho required spood, ‘hia is done 
through almoaphorio air, which ia suckod up by tho piston 
through tho lower part of tho tubo d® and again oxpolled 
throught tho tubo of, Jor this purposo thoro ia attached to 
tho letter ab ot an outlet cosk, tho oponing of which fs ro 
galatod in auch a manner that the air Ming tho oylindor oan 
only bo discharged with conaidornblo reaistanco (1.0. through o 
amall oponing), ‘Tho spaco ineludod in tho two slido valves 
ud tho tubo of thing assumes tho firfobions of a wind-boilery 
tho progsnvo of tho air iu thom taking tho place of tho stoam 
progsnvo in ordinary bollors owing to the roalalance to the 
esoapoof thonir through thosmnll openings hoprosaurein thoao 
parla mnab bo onal to that in tho boilor required for the nsoont, 
A. vory gront inevonsa of proasure takes placa in tho oyline 
gra from tho hoginning lowards tho ond of the atroke, ‘Tho 
onbvanco of tho air takes placa at the box /¥, in which two 
valvos g® and A® of 012m, dinmolor aro placed, Ouo of tho 
valvos g® opons in the nppor part of tho tubo d# and allows the 
paasago of ascaping aloam Lowards tho dlow-pipo ; the other ve 
h® jg placod upon tho botlom of the box, opong inwards in 
intorlor of it, and allowanimosphorio air to flowin. ‘Both valves 
mo in such a manner connected together through the lover t¢, 
thataltornately ous closes through tho opening of the other, Ab 
the osonping of tho stoam g® opona and # will bo cloaed; on tho 
oxbansting of tho oylindor, thnt is, on tho dosconb, the contrary 
aotidn takes placg. Tho air-brako acting through these natural 
thonha works as alrongly as soourely, which haa boon proved by 
fanny trips, Ts romaina to bo romarked that a amall pipo taloa 
Wwator rom tho tondor to the cylindora undor tho slido-valyes 
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desoont, ‘herewith ia obtained frat x cooling on 
and, and, on the othor Lend, the drying up of tho pis 
ing, &o., ig provontocl. 

ly, a farther yory important contrivance hea to be m 
d,. which prgvents the locomotive from running off the » 
6 4M foreign aubstance wore to como belbwoon tho tooth 
shown in Wig, 14jnnd consiats of strong nnglo trons +4, 
Senet in width? which aro fastonod. in front and belting: 
Jocomotive and outoh under tho uppor flanges of tho: 
sy vail sides & with horizontal and vertical pluy-voom of 
each, Tho weight of the machiuo with loaded tondor is’, 
500 kilogrammes (12'5 tons). 

ssongor.. Camiago (Plt 8, Piya, 18 antl 10).—Tho con 
strnotion of thoso carriages is oloarly shown in the dvawingn 
4 Low entrance doors afford tho passongors nn unobstructed view,.: 
of the lovely scensry, Nine bonchos, affording six places exch, 
placed in tho interior of the carvings. . ‘l'ho poouliar shape 














wolios consist of 8 light wrought iron figeiae oak, upon: 
odor ribbande aro sorowed for the sont and tho bacle 


1 of the two owriago axles b® (Ig. 19) avo provided *: 
tivo lightly wodgod runing whools.l%, with two. indented 
co-blooks m®, with a cog rod whoel n°, nad with two bral 
ivanoes 0%, p%¢% With the help of theso Inttor the condi... 
able to stop tho carriage suddonly at nny place ho likog, ag: ” 
the drawing. on of the brakes, tho axles, nud with them the.” 
gels 2¥%, aro brought to.8 atond and thon hold. fast in: the 
‘ladder rail de. 

Finally, ib must bo remarked hat thore ia no. coupling bes... 
wwoon:..tho locomotive and tho passongor carriage ; the lath 
ply lonus against th8 former, and whon travelling in oither. : 
ton, is = on tho one or nscont sido of the looox 
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‘od for mountain railways, but alao that all tho mrangomonta aro 
“go cavolully contrived that the working is porfoobly anfo and froo 
~ from all dangor, ‘Tho futuro will teach we how tho railrond, for 
tho Jaying down of which-tho utmost onduranca and solidity 
. havo beon sought, will vosiat tho ation of changes in tha tem- 
‘porntnve, diaplacomonts of the ground, &e. As howovor tho 
lino will only bo world during tho dvy sonson—at tho tmort 
aix months of tho yom-thovo will bp amplo timo to ropair all 
possible damago whioh may ooour, ‘Pho grontost soourity to tha 
working onn howovor bo found in tho fast of tho vory small 
travelling spood, and that tho train and also tho passongor ‘core 
riago alone oun ho stoppod immodiately, when necessary. 
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Preaguror and Executive Council of tho Soofoty at t 
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.Genenan Rupes, 


; Mio Hond OMeo of the Socicty shall be at Allalinbad 
am wulil tho your 1881, when it may he romoyad 
af Man, olsowhore according to tho. Rulos of. the 


ena’ f % os 
~ Attor tha Slat. of Dooomber 1880, tha Mond Office ot 
ae the Sogiaty may he remover in tho manner 
val of Hond jrorainafter montioned, onea iu avory third 
year on tho Slab Deeomber, but it shall udt 
moved oftoner than once very titres years wnloga yo- 
wended by tha Mixeaulive Council, rat 
iv Tho Wend OMeo of the Socicty shall not bo at any timo 
: romoved from tha Brangh in whieh it ye 
i Hope loonted, unless tha votes of sot less than 
fil Ole, thteo-fourths of the mombora ontitled to 
«> Nata, have bon given in tha manner heretti« 
sibed,ih favor of ancl xomoval to ono partiqular 
Soolat » All written votos for, or agninat’ tlio 
f tho Tond office shall bo in tho Lands of the Gong. 
ary of tho Sooiaty not luder than thrao monthe 
@ time required for the removal ta ha qfteatad, 
étesaliall stato whoro tho Mend Office shall,bo lo 
ext-phyee years, All votes that are not reovivad at, 
hall: b8.,conasidered. and taker to bo nu 
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nd. Oca theo mouths bofora, tho 
vation of the timo for removal of tha I 
: Oileo, the Prosident, or Gonoral Soar 
» Within sovon days, call a Gonornl Meoting.of tho members, 
to bo held at the Head Offlee of tha Sucietys at whtdl the: 
amber of votes for, and against the removal of tho Hoad: 
Offica shall bo read, and the resnlt deelarad; but shoulda 
insufciont number of votea have bean rvecgived at. tel 
 Offco, it shall not bo compulsory on tho Prosident, op Gon 
Scoratary to call a meating for the remaval of the Head Of 
foy another three yours, a 
VILL ho general managemont and, admtuletration: 0 

Sooioty’s affairs aliatl, with auch .¢: 
horoiuafior movtioned bo in thi 
ose » & President, ‘Goreval. Seoret 
Treasuror, and an Lxooutive Conugil, aasisted*by ‘Dist 
Branch OMcors, and if nocossary Organizing Ole 
"ox pppoluted in the mannor hereiuatter initio: 












sg’. Gonoral * manages 
oud 
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The xppointmong ofa Prosident shall not take place, 
by tho-oxtonsion. of ‘the Socioty’s--by 
such « atop shall seem adyisable to a 
ity. of the mowpbors of the Socioty, who, shall sgnd- 
-yotos to the Genoral Secretary to bo read at a Gonevat Mestin 
tho members. convenod nl the Flead Offices of the Svoiety; 
istriota shall be formed, and District Offtcors appointad when: 
tho, Bxeoutive Cownoil doom such a atop ndvigable. : 
TX. Tho colicin i the nppolutiments of President, Go. 
Shs raat, Oral Sooretary, and Genoral ‘Treasurer shall 
AL Goel Pras to naqiuatod by the Hxcoutive Gounoi 
vy and General but atiy Branch dosirous of nominating 
‘Tronguvor, any qualified person as onndidate for the 
appointmonts, shall submit thoir namos to the Hend Office wit 
* ono month from the time they nro made nequainted.wi 
“*podéasity for elooting any, ov ‘all ‘of these offloers;:Wl 
‘there is moro than tres porsons nominated by athe yaw! 
"Branchos for conch appointment, the Excoutive Council shall 
docide whose names shall bo submitted to the mombora fi 
sotion, Tho nnmos shall then bo. sont to cach Branch, -and 
o month shall be allowed for the mombors at tho Branblies 
aond their votes to tho Hond Office, All votos arriving ieftay. 
@ expiration of the. timo. allowed will bo declared hull: nti E 
id, ‘Those candidates who rocoive the groatest num 
‘votos shall be clootod to tho vacnut. appointmont, <:.5 
XX, Lhe Prosidont of tho Sooioty shall possess tho 
sdiabii'a quatit Inowlodgo of Railway work, andialed 
Broa onta qual’ ‘beau -couneoted with tho Sooioty:: or: 
ed . yours pricy to Ifa nomination.» 
'o-beon at loast oight yonra s voaldent of India, 
oxstnud tho working of tho Soaloty, and of Railwaya,:an 
ted to aat-ne voforeo in casos of dispute, , 
I, Lhe President (whon ono has beon elected) 
away of Prost 2088 control over tho affairs of’ 
rower mere at tho Hoad OMas, Diatriota, 
"and -aliall ave powe 
lio Society whonever he may coviside at 
paary ‘to do so. Woe shall proside a 
outive Council “maetings-at ‘which lode 
owe the night of prosiding: ct. all 
Lo" tsholl. satiety ‘hitneel? 
nduoted ina pe 
os -xefoprad: + 


“ixooption, 
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doicty who sonde 

entbors, -or ‘who: places 
shut shal report the: oie 
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tho:8 






ne (6) 
cumatanoe at the next Executive Counoil Meeting. Ho ahall 
‘not avo power to oxpol any member from tho Suviety without 
firat obtaining tho ranction of the Hxeentive Conneil, Should 
ho bocome aware of ony misappropriation of the Sovioty’s Funds, 
ho shall immedintely.tulco aleps, or cause xtepe to he taken 
againes the guilty person, ar poraons. He whall it comjunation 
with tho Gonorel Seeratary nnd Goneral ‘Prenateer visit every 
Bronch of tho Society once every your and isn a yoneral 
yoport concerning thom. Ho shall cheek the Genpral Prenanror’s 
cash book, or cntac it to be checked. Ue whnll sign all ro- 
ccipts for vomittancos mado to the Head Often from ranches, 
int no yeeotpt for remittances shall Ho cousideved Leal vurleane 
“Yt -beava dis. signature, He shall do such things ts ry ho 
necessary to promote the objeats of the Suciely, and shall bo 
reaper to the eulive aly of the meniiurs of the Society 
through their represontatives on the Pxoeutive Connell, No 
oshall roceivo a salary of Kg. 800 per month, and when travel. 
ling.on, tho Socioty’s Lnsinoss, accond-clase train. fire, nud 
spon day Gavelling allowanea: but-he shall nut le entitled 
ny. othor allowances, He shall hold -ofivo 40 long nw he 
‘Posscsacs tho confidence of the mombera. 
MAL. , Until such time as a Provident is appointed, Mie Hxcon» 
eb tive Council for tho time being lull, immodi- 
platen of tho atoly aftor thelr own election, elect a Chir. 
} mm from among. themerlyes, whose duty 
"it sllall be to prosido ovor all Executive Conuedl Moctings, 
sign recoipts in conjunction with tho Goneral ‘Treasurer, an 
Qoneral Scerotary, for. vomittanees made to the Hend Ofles : 
and satisfy liimacll that tho Rules of the Sogioty aro atriotly 
carried out, : 
XO, ‘tho Gonoval Seeretary shall porveys a thovaugh knows 
GonorntSoaretary’, lwo of Raibway work, wud ata of: the 
Sitio anys requirements of tha Sunivty, He shall pose 
wowd tt knowledge ot’ potitieal and. eaolal! 
economy, undorataud keopiye aecounts, he whle to addvosa.o: 
meating, and transneb the dition that uuu lay assigned ta hin. 
by tho sles of tho Suviety, Ile shall have boon conpedta 
with somo Indian Raibway for vat lew than eight years. pri 
to becoming a candidate for the appointinont, : a 
XIV. He vhall conduct all necessary correspondence 2 
Dution ing copies of all important lottora deap 
7 ed, Mo shall prepara a quartorly, x9] 
tho condition of the parioly, a copy of which. shall’ bo 
to ovory Branch of tho Society, Ele shall prepare, 
ovety half yoar, showing tho number of mombor 
Joined: siuco tho last report was issued, aud also. 
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“ “who hava been oxpelled, tho gancral condition of tho Sociaty;: 
tnd ony povtionlar that moy ho likoly to offoot its future 
“wolfmie.* He shall keep a correct record of all proceadings “of 
“the Exooutive Council Meotinga, and send, or caus to he aant 
Syasummary of the proceedings of ouch Conneil Mouting to tho 
' Ratliouy Services Gazelle for publication, Ue shall bo fermit= 
ete to spoak on any subject vb any Meeting, but shall aot ho 
allowed to voto at Executive Council Meatings, Ile shall, ox- 
“eopting in spacial cago, ixsne tho agenda of business fox tho 
Bxeeutive Council Mecting ono month before the date appointed 
forthe Meoting, Ila ahall reecive all votes, and should there 
“he a Prosidont hand thom ovor to that offeer hofora tho tima 
‘appointed for the Meoting at which they avo to be brought for 
ewward, When a President has been appointed, the General Seas 
‘rotary shall obey all inatrnations he may receive from that 
“offtacr, so long as they shall not. ho apposed to, or at. variance 
apith the Rules of tho Sovisty, Io shill visit the Braneho#of 
tho Sociaty oneo every your if the duties of the Head OMe will 
eMormit him to de -so, [He shall have power to eatl Gonoral 
+, Meotings whonover and whorover he may deem it oxpediont for 
“the promotion .of the Soeicty's. welfare, but alll sound,’ on 
“-aaugo to bo sont w suminary of tho proceedings of such mat. 
“dngs to the Railwuy Services Gazelle, Wo shall attach his signa. 
‘ture to all recoipts granted from the Hoad OMles for remittances, 
“Should. any contracts or ugreomonts of any desoriptign bo 
enterad into by tho Society aud any éthor parson, or. pafkona, * 
the Gonoral Searetary shall, wilesa othorwiao determined by 
the Bxeautive Council, be tho reprasontative of the Soaaiety: 
‘ond so also in nny logal suit, ox sitits, or actions in which the 
Society may ho oithor prosecutor, or defendant, tho Genoral 
: Beoratary shall represont tho Society av their Attorney, and 
ef unoblo to attend himself nb. tho prosoaution of nny legal 
_Buits, or actions, ho shull have powor and authority to appoint 
2/Qn_ approved porson as his Attorney to appear and act for the 
~ Booiety in his stead, 
XV, Lhe General Seeretary shall, so long nas ho yomning in 
that uppoln tmont, recoive Ne. 200 por month, 
sedond-clasa trein fare when travolling on 
Bs tho Socioty’s business, and whonover 50 miles 
“distant from tho Mead OMeo Ma, 6 per day travelling allow. 
nea. Tha Gonoral Secretary shall always notify his avvival 
ty and: departure from the Wend Office to the Prosidont, (if 
g ‘been cath otherwise to, the chairman of the 
neil... : ; 
al Seorotary ‘shall votain office so long as ho give 
afaction in tho porformanco of his duties, “Ho 













: -"Sulary and torm of 
oMoo, 
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shall find atenelly for Rs, 2,000 through a Graranteo Assodine 
tion, and shall be subject to augh fines for negloet of duty ag 
thé Excoutive Céuncil shall impose, 

XVI ‘ho Goneral ‘Treasurer shall theroughly und oystand 

, aocounts, and book-keoping in all dig 

Gena * eeenioy a Branches; ho shall be able to propare an 
baa cea analytical finanoial raport of the Socioty in y 
plain and simple form, aud bo able to andi comple accounts, 

XVIJ. The General Tronsurer shall, from tho vaturns subniit. 

ted to tho Weak Ollleo, keep a aurrest rooord 

Dakine of tho paymouts mado by cach momber of 

tho Society in tho registor provided for that purpose, also a 

yecorl of the benefits paid to oach mombor of tho Socioty ; 

ho shall receive all romitiances from tha Districts, Branchos, 

and members of the Sociaty, and maul reevipta for the same 

signed by himself tho Pranic ont, (or if a Pronidont has not 

hedu appointed, by tho Cluimman of the Excvutive Council,) 
and Gonoral Soerelary. 

XVIIL. ho Goneral ‘Treasurer shall nol mako any romit- 

tanee to any Branch excepting on an order 
Rempeore neers signed by tha General Seerolary, and boar 
ing to Socioly’s seal. 

KIX. Tho Lvensmer shall proparo a montliy report on the 

condition of the Sociaty’s Munda for the 
wa Ropalte — Hxeculive Council, 

» Tho Gonoral Tidiswer shall preparo a Balance Sheot 
avery half yeu, on, or before tho bth 
Peet neta dontay and the Vth July, which ho shall 
submit along with his vouchers and the 
Bank Book to tho Auditors for thom ta aheok aud attost ite 
acourncy. To alu] alvo prepare a thumein) roport respoating 
tho Sooioty evory half your at tho wamo time as tlio Balance 
Sheot, which he shall submit to ho Exeoutive Council at thoir 

noxl Mecting, 

XXL Cho Goneral ‘Creasnrer shall produce bia booka and 
Produation of book reecipia when culled npon to de se by the 
roduewon ohm Hxoentive Connell, President, or Coneral 
Seeretary of tho Society, ha Cenernl Wrensurer shall age” 
fond all Meetings of the Excoutive Comroil mul quay givo an 
opinion but shall net bo Wlawed to vate, 

XXL Tho General ‘lronaurer shall deponit all mand 1G 
Nuktng depowty CSL hy hn in tho Baul along with thé 

Be remainder of the Sackety’y money, in tho 
namo of tho Soricty within 24 hours aftor recoiving it, unjoss 
tho Hauk should be closed, whou ho shall be required to doposlt- < 
-{ho umount immediately the Bank re-opous: should ho falbstong 
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edfuply with this Rulo ho shall bo donlt with at the disoration, 
of the Excoutive Council. * eo. 
XXIIL As fs Ande of’ tha Society at” tho Mond Office 
shall coustilute a resorvo which shill not 
joDWviaton of Pauls yo dyawn wpon wiless tho hnlaneo ab an 
Dietrict or Branch shall fill so low as to compol them “to onil 
for a romiltanco, it aliall bo the duty of tho Genoral Lroisuro: 
to keep a soparato and correct, account of tho amount in 
tho Bank dorived from enol class of aubsoribora, under tho 
various headings of suporaumation, accident, death, benofil, 
non omployod, sick bonofil and gonoral managemont. 
XXIV, Tho General ‘'rcasuror shall hold ofles so long as he 
‘Troum of office, givos satisfaction Lo the Hxcautive Council, 
XXV. Tho Gonoral Trosauror shall receive a anlary not ox= 
nis audall ceeding Tha, 120 por month ao long ns he 
a OS  vomains in his appointmont, and should “he 
bo roynirod to visit any of tho Districts, or 
Branolies to inspoat their books nud accounts (which ho slinll 
be ompoweral to do on wn ortlor from tho Bxocutive Council) 
he shall vocoive sooontd-cluas Lrain favo, and if over 60 milog 
from tho Toad Office, Rs. 8 per day allowanco, To shall find 
geonrity for Re, 2,000 through a Guaranteo Association, 
XXVIL_ ‘Tho Exeoutive Council of tho Socioty shall, until the 
Sooioly is divided into Districts, oonsigt of 


Executive Counall: 99 momborae LG Fhropoans and 15 ivOH ie 


belonging to tho various dopartinonta—oxalusive of the Prow , 
sidont (if ono), Goneral Socretary, and Conoral Tronsuror, 
cloctad by ballot from among tho mombors rosiding in the 
station or town whore (ho Toad Offlea is located; but whou 
throo Diatriota shall havo boon ostablishor thon at tho next 
cloclion following “tha astahlishmont of such Districis, tho 
ballot shall bo for an Txcoutive Council consisting of tvonty- 
ono mombora, (lormed rosidont membors,) vosiding in the 
aamo station, or town ag tliat in which tho [oad Offlaa ofthe 
Sooioty ia situated,—ono-third of whom shall retire from office 
each year,-and of one membor appoiuled by the Committee 
of cach District, For every nlditional District above threo, 
that is established, tho number of Txeculivo Council mombers 
yosiding in the station whore tho Toad Oflco is located, shall 
bo roduood by throo at tha noxt olection following tho estab. 
Hshmont of such Districts, very District Chairman shall 
hy virtue of his office bo an ox-ofloio mombor of tho Exeoutive 
Gouneil 0 long as ho continues in office as District Chairman, 
“Tho Bxeoutive Council shall fill any vacancy that may osour 
‘among tho residont mombors of the Bxooutive Council, but 
B 


Ye 
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tho person they-appoint shall retain offleo, ao: long only, na:the 
member in whosaxroom he shall have beon appointed - would 
havo retained office, had-he covitinued 6 member of tho Tixe- 
cutive Council, : : 
-XXVIL. There shall bo.a Gonoral Mooting at tho, Hott” 
; a neat Meo. of tho Sucioty ous mail He ie 
©, dveation | ak frst Society is rogiatored, at which meeting all the - 
Hxooulive Connell, FO snbints of tho Provisional Wxecutive Coup. 
oil shall rotire from offieo, hut shall bo oligihle for re-election, 
-* At this Mcoting an Exccutivo Council shall bo cleoted by the 
votes of the mombors who aro prosant at the Meoting, and by... 
~~ those votes which havo beon received at tha Hond Oftice by the 
General Scoretary from the Districta, or Branchos 72 hours 
before tho time appointed for tho Mooting. is 
XXVIIL All oleotions of the Hxooutivo Council after the. 
: first olootion shall bo by tho votoa of tho 
Bubsoqueutaleotlows. sy gmboys ab tho various Branches of tho So. 
 oloty which shall bo sent to tho Gonoral Sooners hofuro tho lat 
of Novombor in ovory yonr, ‘Tho votea shall bo oxaminad by 
somtinoors appointdl by tho Fxeoutive Council, and’ thoro 
shall bo a.Gonoral Meoting of the moambors of tho Soaloty ano © 
every year in the month of Novomber at tho Tend Olea, whon 
tlie vosult of the voting shinll bo declared, and tho namog of the 
- newly olectod Executive Council mado known, Any momber . ; 
-o ge@leoted on to tho Exeoutivo Council and refusing to psoopt.- 
\“offteo, or any mombor vesigning lis seat on tha Uxooutive 
Counsil boforo his torm of office has oxpirad, withont furnish. 
ing a antisfactory rongon for so doing, shall with such exception 
hovainafter montionod, bo fod Ra, 10, Monihors who havo 
sovved thoir torm of offleo on tho Jixecntive Coungil may, if 
‘they desiro it, olaim oxomption from eloction for twelve months,” 


29  Unloss tho rosident mambora of tho xcontive Counail 
~ Reatilent tom eon grea among thomeaclvoa who shall re- 
cavemen tivo dn the frat aud accond yonr, thoy. shall 
decide tho question by hallot. ; 
XXX, Therashall ho a Gonaral Mesting of tho mombora at! 
“oath ot adutty, 20 Toad Offles of tho Sociaty in tho mouth. .. 
meee’ of Janunyy, in whoso prorenes the rotiriug 
Exoautive Connell slinil hand over thoir inaignia of offleo, anc 
the Exceutive Council oleet shall ho invoated. : 


Evory Hxeentivo Councilman: shal, bofore he is pormitted. 
to take part in any Excoutiva Council Meoting, taka on oath 
of- fidelity to tho Society, aud should ho vofuso to do go ‘his 

- @ootion shall bo considered null and yoid: poke 


, 
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XXXL. Tho Exeantive Comucil shall meat oneo every three 
se ude Coanel “months, or oftencr should: tho Prosident. of 
Mootings > tho Hooioty, or if thore bo sio Presidont, tho* 
Chairman of the Executive Council, ar Gone. 
‘pil Scorotary considorit oxpeliont, or should cithor of those 
officer's voecivo a requivition duly signod by not lors thin one+ 
third of tho mombora of tho TExeoutive Council, for tho tine — 
bging, requesting a mooting to bo convened, it shall bo the 
duty of tho oficor veasiving anch requisition to summon an 
Tixeoutivo Council Meoting, or cnuso ono to he summoned 
within fourtcon days from tho data ho receives the requisition, 
and should bo: fail to comply with .tho request after ackuow- 
lodging receipt of tho voyuisition, the requisitioniats shall make 
tho civcumatance known to tho mombors through the Aatioay 
Servica, Gucalle, : 
XXXIL  Notico ¥ ae rime to e otal said at 
. onoh Lxeoutive Council Mecting shall, unless 
Notloo of busiwom. 1) very special onaca, stich as pdb exo» 
-ontive Counoil Mectings summoned by Uto Prosidont, or Goieral 
Seorotary, be issnod for the information of tho membors of the 
Council nob loss than one month before tho date appointed for 
tho Mooling, aud no other businese but that whieh has heen 
notified shall bo brought forwards but any ‘Uxooutive Coundil« 
man eau at an lixocutive Council Mouting givo notice of an 
motion ho intends bringing forward ats subsoquont moating, an 
it shall bo placed in tha notice of Lusinoss for tho noxt moet-* 
ing, ‘Tho Exesutive Corneil shall at ovory rggulax quarterly: 
Meoting detormine the amount to ho oxponded by tho ond 
OMco fol managomeont until tho noxt rogular Excoutive Council 
moeting is hold, During the poriod botweon the Executive 
Council Mcotings tho business of the Sualety shall bo mannged,. 
and conduated by the President (if ona), tho Goneral Scorotary, 
and -Gonoral Lroagurer, or if no Prosidont by tho Choixman of 
the Exeoutive Cownil, the Gonoral Sooretury, and tho Gonoral. 
‘Treasurer of tho Society. : ° 
XXXII, Sovon members of tho Fxocutive Council exclusive 
: of tho Gonoral Scerelary, aud Gonoxal Tron. 
4 Nupie surcr, shall form a quorum, with power to act, 
and.all business transacted by them if in accordance with the 
Rules and tho Byo-Taaws of ‘tho Txeoutivo Council, shall be 
binding on atl mombers of tho Exeoutive Coundil. ‘ 
XXXIV, . Tho xocutive Counoil may proparo byo-laws for 
°° ayveatawe, thobr own. government, aud aftor such bye 
yee ae laws hyo boon approved of by o majority, of 
the mombora of tho Excoutiyo Counoil, thoy shall not bo al- 
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torad, nmondod or voscinded, without tho sanction, and approval 
of throo-fomrth of the mombers belonging to tho Lxvcutive 
Council. 2 
XXXV. Until such timo'ns tho Socioly is divided into Dig. 
triots cvory member of the Hxceutive Cow 
Votos, oil shall have ono voto, but tho Chairman 
of any Exocutive Council Meoting shalt hava, in addition to his 
own volo, tho casting vote, which ho shall only be pormitigd 
do veoord should the votes for, and agningl any motion be 
equal, Whon tho Society is divided into Districts it shall be 
compotont for tho Excoulive Council to male auch arraugo- 
ments respecting voting at Jixceutivo Cowieil Mectings ns may 
seom to thom dosirallo. f 
XXXVI Lory Wxeoutive Connell mombor ropresenting 9 
7 iG : eke shall, whon He nt peeauliye 
munorution ad Corneil Mootings, reevive Rg, 6 por day alow. 
free pC fixcoutlvo rca, atud he wlll unless travelling on jail alsa 
voooive aecond-class train fire to and from 
tho Head Offfco: these exponsoa and allowances to be paid by 
tho District he roprosonts, Iesident mombora of tho Lxoou- 
tive Council shall voecive Ry, 2 for overy Excoutive Counoil 
Mooling thoy allend. Any Wxeoutive Council mombor who 
is ton minutes Jato in attendances ub an Macentive Council 
Meoting shall bo fined Ra. 3, and if abyont altogether from the 
“ Meoting ho shell by fined Rs. 6, unlesw n antiatactory explanation 
for, lis absonco iy submitted at tho Meoling from whigh ho js 
absont, 
XXXVIL No Uxcentivo Council shall, immnedintoly after 
; 6 taking offles, leet 15 wenthers from umong 
i oom thomselvos to constitute a Fermanont Come 
milla, 
KXXVITL. Tt shall be tho duty of the Permanont Com« 
’ mitloo to sntivfy thomsolvea that tha Funds 
eet Or Rm of tho Soviety wl the Cond Oflies avo aoouroly 
aud profilably invested, a examine wll bills 
in conneation with the oxpenditnre at the Tend Ofleo, and soo 
they ara in accordance with Cho rules bufore passing: them for 
payment. ‘Cho Pormanont Cominittoo shill antisfy thomeel og 
that tho auditors audit the accomita of the Sodiely ab the 
Toad Olfiva overy six monthly, ‘Chey slull meet every month, 
ov oftoncr if necessary, aml xhall at tha monthly meoting 
satisfy tomeolyey na to tho cual Inlauca at tho Mead Olle, 
and have anbmilted for theit approval n flunucial stutomont of 
tho Sociaty’s aflniva. 
, They shull not sauction any disbursement from the Socioty’s 
Funds at tho Loml Oftivo oxcopt such disbursement be in ABs. 
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cordance with tho Rules, or it is to defray tho coat of manngd. 
moub proviowsly sanctioned by the Exeoutive Cowneil, or 
hocessaty romillances to Branches or Districts, Wo benefit * 
hall ba clisburwed to individual mombers from the Funda 
ad the ied Office af the Suatety. 
XXXIX. 'Threo mombers shall form a quorum with power 
to aot, Choy ahall reevive [o, 1 for ovory 
en allows meoting they atlond, and shall bo flued Rs. 3 
: if abyentb unless they send a sntistuetory 
oxouse in timo to be road when tho meoting opens, 


XL. Tho Permanent Commitlea may make Byo-Laws for 
their own government, but before such Bye 
Ryo-lawe, ‘Laws em be noted upon they shall recalve 
the snnelion aud approval of the Exceutivo Couneil, aflor 
which they shall ba biudiug upon all mombora of tha Perma 
jont Committeo, and shall not be altored, amended, or reas 
cinded without the consent of a majority of two-thirds of 
tho mombors of tho anid Committee, 
XLL ‘Sho auditors shall be clooted by the Executive Coun 
cil and shall vatnin office for twelve monte 
Auditors, only, but shull be eligible for ye-cloction, 
Thoy shall cach roeoive Ra. 20 overy half year fox thoiy sor 
viecs. ho President (if one), tho Chairman of tho Executive 
Couneil, the Ganoral ‘Ixensuror, tho General Secretary, anil 
tlio District and Organizing Seorotarios, shall not bo oligiblo 
for oleotion as auditors. 


Organizing Seorelarics. 


XLIL ho Txeentiva Council shall have power to engage 
ono ox moro organizing Scareturioa should they consider such 
oMfcors iecoasary, fmt in no engo sholl the aalhry, and alow. 
mies conjointly, of any organizing Seurclary, execed Rs. 150 
por month, nor shall any other oxponses beyond second-class” 
train fave be permitted whon ho is travelling on tho Socioly’s 
businoss, ‘ 
_ XD. Au organizing Secretary shall, whon instruoted by, 

the General Seeretary, or by an order from 
inoue tho Excontive Council in Meoting,, visit any 
: : Uranch or Branches of the Socioty. He 
shall inapeot the books, xecoipta, and vouchora, at onch Branch 
and send a monthly roport of his transactions to Lhe Goneral 
Seovotary for tho information of tho Hxecutivo Council. Ho 
shall wlion noeossary instruct the officors of any Branch in 
tho mothod of conducting the Sociely’s alfnixs, At crory 


a 
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-Branch lio visits he shall convono one oy more meetinga for 
tho purposo. of gaaking tho members aequaintod with the 
“condition of their Branch, and also for the purposo of malig. 
tho objects aud progross of tho: Sucioty Jmown, He shall,” 
whon roquired, organize now Branches, and when not others 
wise engaged on Socioty’s business, ho shall, if required, attond 
tho Hoad: Office, and placo himself wider the instructions and 
* oxders of the averal Seoretary, Ile ehall le subjeot to sugh 
~~ flnos for noglect of duty as tho [xcoutive Council shall impose, 


Chief Marshalls, Chief Banner Bearere, and 
Chief Wanders, 


XELIV. The President or if thero is no President thon the 

~ Chaixman of tho Exeoutive Coungil shall, onee in onch year 
Appoint mombors of the Lxccutive Couneil to fill tho offloes 
of Chief Marshalls, Chiof Bannor Bearors, aud Cliof Wardors, 
aud. the members so apnelaton shall votain oftice for ono your 
only unless ro-nppointed, : 
XLV, ‘Lhoso appointmonts shall bo mado at tho first gonoval 

% F meoting of the mombora held at tho Hoad 
magn of appoints ies in tho month of Junnary iu onch you, 
: immediately aftor tha newly cleatod Uxoous 
tivo Council have takon tho oath of fidelity to tho Soaioty, | 


XLVI. Uho Exeentive Council shall havo pawor to deoido all 

+ apa the questions and caso on which tho Rulos axe 

ontive Council, Silont, and should any doubts arise: rospoots 

ing tho intoxpretation of any Rulo, or Rules, 

tho question shall bo decided by tho Mxemtive Connail whoso 

decision shall bo ful until the next Delegato Meoting, ‘The 

Exeoutivo Council shall have powor onea vvery. your to sanos 

tion tho disbursomont of Ra. 600 from the managemont fund 

to bo devoted to xowarding dosorving offleors, and mombexs 
of tho Socicty, es 
XEVIL Should any diapnto arise betwoon any of tho moms ~ 

; bers, and their omployera, nud it is dooided to 

pfppalntmont of Ar sefor tho mattor to arbitration, tho Exeou. 

tive Comneil shall have power to appoint 

ono, or moro arbitrators on the part of tho mombora, 


XLVIN. None iat bahay ee he ater) smendat Fs 4 
: ‘ einded, or added-to until threo years, have 
Alloeadlen oF tule. explned from the dnto of tho rogistration ° 
of tho Soototy; unless tho Excoutive Council shall recoms:. 
mond auch alterations, smondmont ox addition, : 


( ) 


XLIX. No alteration, amondmont, or addition hall be made. 
Propowed — allpra to or in those Jtules unless such alteration, 
Hon of Blo to bo amendment, or addition shall have been 
‘alroulatod among tho proviously circulated among. tho various 
Branchos. Phranolies of the Soeioty not loss thin two 


months bofore such alteration is to be offeated. 


L, Any or all of theso Rwlos may bo nltored, nmondod, 

‘ \ h reaoinded, or added to by tho Dolegato as. 
mee Rules om bo sombled at « Dolognto Moating priaing tho 
, alteration, amoudmont, or addition — shell 
have been oivaulated among the Branches of tha Soatety two 
months previous to tho day appointed for tho Delegate Mooting 


mand suoli altorations shall bo binding on all members, 


Should tho Uxcoutive Council of tho Society at any timo | 
(letormine it is expedioné that any of theso Rules should bo. 
altorod, amended, ov rescinded, or that any now Rule should 
bo.addod to thom, lg shall issuo a aiveular, or causo ono to 
bo issued to cvory Branch of tho Sovioty, pointing out the 
yaasons in full for tho atop thut ia recommonded, and requeats 
ing the votoa of tha mombora bolauging to the Brauches both 
for and againat tho proposed alteration, to bo sont to the 


- Gonoral Secrotary within two months from tho day on which 
“tho ciroular is igaued, whon a meeting of the Excoutive Conte 


oil shall bo held, and after tho votes lave beon sorntinized 
tho result. shall bo made Known to all tho Brinchos of tho 
Sovioty. 
LL. Should a majority of tho membors nssombled at a ro.” 
hal ' tar meoting of auy Brauch doatvo ony 
reinnelite oni particular Rulo to ho altered, amonded, or 
rescinded; thoy shall forward thoir viows: in 
the form of a proporition to tha Gonoral Scorotary, requostiig 


him to ley it before tho Kxoautive Council ‘of tha Sooioty at 
thoir noxt meoting.. Should © majority of the Lxeoutive |. 


Council aysombled in Meeting consider tho alteration a judi- 
tous one, tha Gonoral Sceretary shall bo inatynated to cireu- 
late it among tho various Districts and Branches for tho 
opinions and. votos of tho membors of tho Suciaty.. Tho votes 


* from tho Branches both for and against. tho altoration, must 


ho in the hands of the Gonernl Soorotary not less than four- 
toon daya before tho noxt regular Exooutive Council Meoting, 
and all avriving after that timo shall be deolarod null and void, 


°Tho General eriaees shall lay all votes hoforo the Executive 
“Gounail doagribing why 
“when thoy shall bo oxaminod, aud tho result made known, 


ich avo logal and whigh are illogal votes, 
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a GET, Should the decision he unfavorable, the Branolt that - 
vo : proposed the alteration may requost tho 
Ea -artbg i aghost Gonoral Socretary to agnin circulate their 
Qleatiig. ” PYOposod altoxntion threa months before. the 
; -. next Delegato Meating takes place, and lay tho 
votes received before the Delagates in Meoting assombled s and 
it shall bo the duty of tho General Seavatary to comply with 
the request, ‘Tho decision of tho Delegntoy shall be flual, 


: Funds, 
LULL. No monoy shall bo withdvawn from the Funds of tho 
Sooiety doposited in tho Bank at tho Toad 
+, Withdenwel, Ofico of the Society, oxeopting by cheque 
which must be signed by tho Gonornl Secrotary, Genoral 
Tronsuror, and tho Prosidont. (if one), or Chairman of the 
‘Bxooutive Council fox tho time buying. ; 


Site SL cunelaeenanlll 


SECTION [lk 


sentra 


Driunaarys, 


I. Evory Branch that contains not loss than fifty free 
membora shall bo entitled to appoint ond Delo« 
a of gato to ropresent thoit Brauch ab all Delegate : 
.- *.. Meotings of tho Society, Any Branch thas 
contains moro than ono nuded. Zres mombora, shall bo oe 
titled ‘to appoint one Dologate for avery fifty free mombors tha: 
“‘Brancli contain, and to onauro roprosantation vs fu as: priaati« 
anblo for those Branclics that do not oontuin fifty free mombera, 
it shall bo the duty of tho Distriet Comimittoo, or if the 
* Branches. dvo vot under the jinisdietion of a Distot Com. 
milteo of tho Hxequtiva Corneil to so arrange, that tho smallor 
Branches which avo nearest to onal other shall unite togothor 
and appoint a Delogate of holy own choosing, But when two ° 
or moro Branches unite togethor for tha muporo of clooting © 
‘a Delegate, the combined uumbor of their /rea membova must. / 
not be Joss than fifty, No ono Dologato shall roprogont more 
than ninty-niuo /res mambera, : os 
IT. A Delegate shall hold office for (welve months only, but 
~aym of Often. ‘shall bo eligible for re-oleation, ‘ 
. TH, Every Dolegato attending a Delegate Mooting mus 
Doloante's srodontfeds boforo lonving tho Branch, or Branches:ho 
e " <reprosonta, rae himaolf with propor or 
doutinls, aud no Dologato slall bo allowed to-tako uy. partidain: 





& 
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Dologate Meoting wiless ho proviously mukes ovor. his orodenss 
tinls to tho Seoretary of the Mooting, ‘Tho credentials of ovary 
Delogato must bonr tho signatures of the Chairman, Socratary, 
aud thice of tho mombers of,tho Committee of the Brancls 
ho voprosenta, or ha alll not bo allowed to teko any part in, 
the proceedings of the Dologate Meoting, nor will ho bo allowed. 
any oxponses or Wlownnco whiatevor, 
IV. Every Delegate, when attonding my regular or spacial 
Dologate Mecting, shall, with auch excaption 
Peasy of heroinaltor montioned, reecive ao long as ho 
; is ongaged on the Socioty’s business Rs, 7 per 
day, and if ho has not beon supplied with a free pass ho shall 
yoooivo socond-class Railway fare from the Branch fe roprosontes 
to the atation at whioh the Delegato Meeting is hold, aud back 
again to lia own #ranch, and no greater amount than the sun 
montioned horoin alatl he allowed to any Dologato for his attond- 
aneo, Any Delogate who is in tho repent of pry from the Rail- 
way, ar servico ho holougs to, during the time he is attondin, 
tho Meoting, shall only recive Rts. 5 por day, and not Re. 7, 
Any Deleguto rosiding in. tho Station where the Dolegato 
Mooting is hold, shall only be allowed Ks. 3 por day whilo’ at 
touding the Delegate Mecling, if ho is in receipt of pay from 
tho Railway Company, ox omployor ho is serving, 


V. Tho Rules and Byo-Laws to.control tho Dolegates,. whon 
assomblail at any Dolegato Mooting, shall be 
Tutor for Notewito aronayod by tho Mxecutive Council only, Zho 
Mocling and duoiston pe “ : 
final, dgcivion of a Delegate Meatiug on all mattors 
anbunitted ta 16 shall be (tial, and no quos 
tion decided by thon can bo ro-oponod until the next Dologato 
Mooting. 
VIL All Dologate Moatinga shall-ho anmmoned by tho Pre 
saident of tho Excontive Couneil, ovhy:a Re- 
eee ont Dele golntion of the Uxeontive Counoil, “or by" 
8 : tho Genornl Seerotury at tho writton rocuest 
of not leas than one-third of the sree members belonging to the 
Sucioty at tho time cho requisition ahall he recoived at tho Hend. 
OMeo, and no other officer, or offleera, member, :or members 
ahall have pawar, or authority to convene a Dolagata. Mecting, 
Should: one-third or more of tho free mombera of the Sooioty 
sond in a written roquost, oy appliention fora Delegate Mcoting 
to be-crllod, thoy shall accompany their application. with a 
auMoient sum of money from. thoir private yesourees, and sol 
from ‘the Socicty's funds,-to defray the cost of tho mooting: 
sliould they fail to aoud the necessary amount, thoir oe 
shall ndt-bo'attended to: should tho Mocting be called and 
He 9 


( 18 ) 


‘tho quostion thoy bring forward bo decided in thatr favor, thoir 


money shall be rofundad to them. 
VIE. Thoro shall bo a Regular Dologaio Mooting hold onae 
ovory four yéars reckoning from tho date 
wot Delogsto tho Sooioty was vogistoradl. 





) SECTION HHL 


Runes tat sane covenn Disrriors Winn usta siren, 


I. Evory district shall bo formod of Branchos, but no Dig. 
trict shall contain moro than five thousand 
Priced pnb mombors, and whon it oxcecdy that aumbor 
inlet, of mombora tho District shall ho again divid. 
od, ‘Tho limits of onch District shall bo 
eloarly-definod by tho Txooutive Council. Mach District shalt 
contro] the Branches within its jurisdiction according to the 
Raley, and Byo-Lows of tho Boviaty, aud tha Distriat managos 
mont shall tako auch steps, with the approval of tho Txooutivo 
Counail, aa may bo doomed advisable for promoting unity 
among tho membora, and alronglboning tha Socioty, 
II, Evory District shall, on boing formed, ohtain a Chartey 
Disbiot Ohmi, 20 tho Wxeontivo Comnoit of the Bocioty, 
shiot Chior, and no Distriot shall be considered porfoct, 
nor shall its acts bo considered legal, althongh in couformily 
inane Rules of tho Sooioly, wuless it possesses a propor 
hartoy, 
TIL. No application fora Disksiot Chartor shall bo ontortnin« 
Appitont! ed unlogay tho Branches who purpose forming 
nin Bae ee the Diatriot contain sltogothor not loxa than 
1,600 frea mombora,— Hyvory Saplleation for 
# District Charter must contnin tho namea of ono Branoh that 
will holong to tho Dialtriat, with the munber of free mambars 
in orch Bianch the placo whore tho Hond Qnartora of tho 
Disivict aro to he catablished ; tha names of tho Distriet OMeors, 
and Committeo olect, Tho application mnat ho signed by the 
Chairman and Soeretary of overy Branch that dosives to bolong 
to tho Distuict, und must sleo bear the signature of tho pro. 
posed District Offloora ancl Cammitioo. 
IV, Should any mombor or mombors oatablish a Distriot 
Ponaliy of utah without first obtainiig a Clavier from tho 
lshinga Bianterwith, ExXeeutivo Council, all and ovory enoh 
out obtalninga Ohm. membor, ar mombora aliall forfoit all olnims 
tor, to ota Hap ant privilogo of tho Soniot 
that he or they may have becomo ontitled (o, and aholl in addi- 
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tion conan to belong to the Socicty, Any District fniling to sond 
in its rolurns to tho IIead Offico fox six montha shall 5 ils 
chartor cancelled, 

V, At tho formation of the<District, tha membora bolonging 

. to tho variona Branches of which it shall be 

et ee * formed, shall decide whoro tho Toad Quarter 
ois ‘ of the Distiict shall be, but in no case shall 
tho Iead Quartors ovor bo at a station tnt contains losa then 
twico tho number of tho mombors that chore aro Branches in 
tho District, 

VIL At tho oxpiration of avery five yenxa, commoneing from 

Tlomoval of tho tho timo tho Dtatrict was flrat established, the 
Mond Quaitos ofa Load Quarters of tho District may bo xo- 
District. movad to somo othor suilablo station for five 
yonr's, should threa-fourths of the members in the District, who 
aro onlilled to vote, consider such a stop advisable. But tho 
Toad Quartors of tho Distriet shall not bo moved oftong than 
onco ovory five yonva, wnleas tho smotion of tho Vxcoutive 
Council has beon praviously obtained. 


District Management. 


VIL Tho afnira of tho District shall bo conduoted by a Dis. 
trict Chaitman, a Distriel Socretary, a District 'rousuror, and a 
Commibteo formed of oight membora, four of whom shail 
bo Muropeuwus and four Natives rosiding in the atation at 
which tho Llaad Quartora of tho Distriola ave loaated, aud also 
in addition, ono mombor bolouging to eaoh Branch in the 
District that doos nob contain Joss than twonty free momboxa. 

VITI. Lhe Chairman, Trenswror, and the oight mombors of 

,, Committco vosiding at tho Tond Quartora of 
op egetlon cud torm {hig district shall bo olectod by nll tho mom- 
: *  Dors in the District, who aro entitloi to voto, 
Hach Distriet Committoo man, who ropresents a Branch on the 
Diatriot Committoo, shall ho oleotod hy themombors of the 
Branch in which ho vosides. Tho District Qhaixman, Tronsurer 
and Committeo shall, with such excoption horcinaftor montion- 
od, so long as they conduct tho Sooiely’s nluirs, nocording to 
the Socioty’s rules hold offico for ono year, and shall ho oligiblo 
for ye-cloction, IInlf the mombors of tho Commilteo who ro» 
sido at tho [Tead Quartors of tho District shall, with such oxcop+ 
tion hoveiuafter montioned, retire by rolation from oflice covery 
yonr, but shall bo oligiblo for ro-olection. Ialf tho mombors 
of tho first Commitico shall rotain offtca for cightoon months, 
Tho namos of tho first half of tho Committco who retire shall 
bo decided by ballot. ‘Tho result of all elections shall bo sont 
without delay to tho Hond Office of tho Socicty, 


1X, Thora shall bo six additional ofleora in each District, 
namoly, bwo District Maashally, two District 
Additional Diuict Waydors, and two District Standard Bonrors, 
sis Tho appointuent of thero officers shall lay 
in tho hands of the Distyict Chairman afier his ¢leation, 
and ho can conor them upon any Dishict Commitico 
man lie chooses, but they shall not be given to any other bat 
mombers of the Distries Committee, 


District Chairman. 


X. Tho Nisixiot Chairman must have beon a regular subs« 
ovibing mombor of this Socioty or soma Railway Sociely 
for a poriod of two yoars prior to hix election aa District 
Chairman. IJJo shall duving his term of ofliev possess tho 
right of prosiding over all meollngs of the Noviety (unloss the 
President of tho Society ho presout) that are huld in tho Dis- 
triet to which ho belongs, and shall be an ox-offlelo member 
of tho Jxcculiva Comet of tha Sagiely, whoxe mootings he 
shall whon possiblo atéond oneo Mm cueh half-year, ? 

Ifo shall seo Uhal all meotinga over whith he presides are 
condueled with propioty, and according to tho Rules of tlie 
Socioty, and such Uyo-Lawa ux may bo hereafter tasted by, or 
with tho sanction of the Hxecutiva Gouneil of the Bouiety, 
Tho shall soo that the District Commilioo meal at least ones in 
every month, avd bo shall satisfy himself that tho minutes 
of the provious mocting mo eorreably reordad bofuro havin 
thom confirmod, or attaching hia wignature to thom, Ho ghia 
nob knowingly pormit any infilngemont of Co Rules, or Byo« 
Tawa of tho Socioty and xual] xeo that all fing mio duly ins 
{iclod upon Uso moma, who bron tho Rulox; should ho 
broal any rulo or bye-luw himself, er knowingly permit ono to 
bo broken ho ohal bo fined Rx, 20 mul romoved from offiae, 
and ono of tho Districh Commitioo shall bo appointed to 
oflciate o# Dishiot Chairman until tha noxt oluotion of offers, 
Uo alinll soo that auditors aio elvated oneo overy yoar by the 
monibors sosiding ab tho HToatl-Qaartora of tho District, and 
thal the Distiiat accomls aro audited oneo every half-yoar, 
aunoly, in the months of dunuary and July, (lo altall aleo sae 
that tho Distiet Seeretary prepured a Report npou the condi« 
tion of tho Seciuty in tho Diabriek every half-year, aud this 
Report toxethor with the auditor’s Repmt and tho half-yenrly 
Balanco Sheet shall be laid before a Movting of tho District 
Committoo not ator Unum tho th of Jaunary and tho bth of 
July in ovory your, ail immediately after tho Mooting forward. 
od ty tho General Seaotay of the Sacioly, Ifo shall eatisly 
himsolf that the District Seoretary aug Distwiot Tronanrar pore 
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form thoir dalies in a proper manor, and that the funda of the 
Socioly in. tho District aro sucuroly invested ; should anything 
come to his notice likely to prove injurious lo tho walfaro of tho 
Society, or tho intoroxta of tho mambors, lie shall immodiatoly 
acquaint tho District Commitles, and Pronident, or Genoinl 
Sooretury of tho Seciaty with the circumstance, Ho aball, in 
conjunction with Lho Disiot Secrotary, and Disuict Troasnror, 
sigh receipty for all monoy recoived at the District Nead-gquar- 
tors, ond -wliall satisfy himself that tho romitiances to tho 
Toad Offico are regularly aud proporly mado, 


District Seoretary, 


XI, Cho District Scerotary must possoss & thorough know. 
ladga af railway worl, aud muat have beon 
Pe i Nor in tho servico of somo railway company for 
: ab least cight years previous to offering him- 
solfas a candidate for the appointment, Te must undorstand 
tho nature, aud the working of the Socioty, bo ablo to addross 
a public moating, underaland how to keep accounts, and if tho 
Exooutive Council, or tho Prosidont of tho Socioty doom it 
nocossary, shail be required Lo pass au oxaminalion before boing 
nominator ag a candidato, 

XII, ho District Scorotary shall bo olectod by those mom~ 
a Lat hora in the District who aro ontilled to vote, 
ae on ane UC more parsons than one offer themsclves 

ag onndidatos for tho appointmont of Dis 
diet Seoratary, tho rere who obtains the greatest number 
of voles shall le olooted, and retain oMeo ao long na ho gives 
gatiafnotion, If it should bo necossary to diamias (he District 
Soorotary, ho shull (oxcopling when proved guilty of nogligonca 
or gto#s mixconducl) reecive ono month's notico, or ove month's 
pay ; should ho wish lo vosign, ho must givo ono montis notice, 
or forfeit ono month's anlary, 

XUT, Woshallyecoive the reports and monthly statomont 

Dutles from tho Branches from which ho shall pro- 
; pare a nontlily alatoment showing,— 
1st ho number of mombers in the District, 

Qnd,—'ho amount of money at cach Brauch in tho Distriat, 
and algo at tho Hendt-quaitora of tho District specifying the sums 
placod to the orodit of tho various funds, 

8rd.—~Lho oxponger of managomont at tho Branches and 
at tho Districh Wond-quarters dwing the month, 

4th—Tho amount paid away in bonofit to mombors during 


» tho month, 


Sth—Lhe namos, and numbers of all mombers who havo 
roooivod bonoftts in the Diswioldwing the month, 
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Gth—Tho numbor of mombera who have joined, and tha 
aunsbor who have beon expelled duaing the mouth, 

7th—ithe number of mombors oul of amploymont in the 
District at tho ond ofthe month, . : ‘ 

8th—A. gonoral report on the condition of “the Inbor 
market in tho District, ‘Tho roport shall bo derpatohed Ly the 
District Soorotary to the Gonornl Soorotary of tho Bocloty at 
the Head OMe not lator than the 10th of ovory month, 

Tho District Socrotary shall koop tho rogisler of momborg 
in his District, in which ho shall crodit cagh momboy in tho 
District with the amount ho has paid into tho Soviaty, and algo 
entor tho bonofits overy mombor receiver, Ito shall conduct 
and keop a copy of all nocoasary corroapoutonee, record tho pro- 
coodings of al Dishict Commiltoo Mootings in & minuto book 
kopt for that purpose, and supply tho Branchos in tho Districts 
with sintioncry aud copios of tho roporls that aro recoivad 
from the Ifead Offlco, Ilo shall ako out his bill for what. 
evor oxpondituro ho may inonr onco monthly, aul lay it before 
tho District Commitlao lo bo paasod before recviving payment 
fiom tho Distriok W'vaasuror, Uo shall visit the Branches 
in his District not loas frequantly than onco ovory thro months, 
and oftenor if roquirod, but ho shall nob visit any oblor Distriot 
without having boon praviously invited to do so by tho Chair. 
man of tho said District, or hy odor of tho Goneral Soorotary, 
or Prosidont of tho Socioty, (Jor oxponsos of visiting Branchos 
more than onoo evory threo months sco Rulo 36 Soation 4.) 
Do shall gond a yoport of all mootings ha holds lo tho ailway 
Services Gueetle for publication, Shoukl ho bo gallad away 
from tho Iead-quators of tho Dixtriet, ho shall proviously 
notify Mia Aupacutts with tho cunao thereof to tha District 
Chatrman, Ila shall also ow his veturn o the Hondequartors 
mako hia arrival known to the Distriot Chairman, Io shall 
whon possible, altond all Executive Council Mootinga, al which 
ho will bo pormitted to apork on any aubjech that may bo 
brought forward, but ho rlall nol poasosa tho right of voling, 
Wo shall oboy tho odera of tho xeoutive Council, and carry 
out tho orders aud inatinetions of the District Chairman whon 
auch orders and instiuctiona avo nob ab variance with those 
rocoivod from tho xecutive Council, or with tho gonoral Rules 
of tho Sooioty, 

XLV, ‘Tho salary of tho Diatrict Saarotary shall bo Re. 180 
Balany ait all por month, Ifo shall recoive whon travelling 
ano“ "an the District on Sacioty'a busincgs agcond- 

class train faro, and whon tho dialance shall 
oxocod 20 milos from Iond-quartors Ra, 2 por day allowango ; 
when visiting anolhor District, or attonding Executive Couoll 
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Mootings ho shall reeaivg Ra, 8 por day allowanco, he shall, 
when visiting 0 Distriol, or Branch hy Ligon ho pnid his ox« 
onaos, and allawands by tho District, or Brauch that requostad 
his visit, Whon attending Hxeoutivo Counsil Mootings his 
expenses and allowancos shall bo dofrayod by the District ho 
Eaande to, 
XV. ‘Tho District Scorotary shall Aud security for Ra, 2,000 


Boonslty. through a guarentos Association, < 


Diatrtol Lroaauran, 


XVI, Tho District Troasuror shall bo clocted annually at tho 
Dultor sumo timo ag tho Chairman, and mombors 
: of tho Committeo, Ilo shall receive all 
romittancos for which ho shall, in conjunction with tho Dis 
triot Chairman aud Disiriot Soorotwry grant rocoipls, Io 
shall within 24 hours afior rocviving any money on account 
of the Socioly, doposit it in tho sumo of the Society in such 
Bank, or Banka ng tho District Commiltea shill have provi- 
ovaly decided upon, unloss tho Banke is olosed whon he shall 
make tho doposil aa soon aa ib vo-opona, Should ho volain any 
money in his Vossaion more than 24 hours after rocoiving 
“it bo shall, unloss tho Bank, or Banks havo boon olosod os 
aforomentionad, bo fined such amount as the Districh Com- 
mittoo shall decide upon, To abull, with tho oxcoption of the 
yvopor remittances to tho Tfonl Office, nol make any dine 
Furomoitte Whitovar untoas ho receives a wrilton authority to 
do go, signod by tho Distrie) Chairman, one Committoa man, 
and the District Secretary, ox by ordor of tho Uxooutive Coune 
oil; with such oxceptions horoimaftor montionad ho shall not 
diabungo on account of the District oxponsos a greator amount 
pontly than is allowed by tho Rulos, and Byo-Laws of tho 
ocioly, 
Bhould any apectal olreumatanos nooosailate tho expondituro 
Exaoption of a larger atm than ia allowed by the Rules 
pa of tha Socioty for tho monthly oxponsos of 
tho District Moad-quarters, the District Commiltoo may pnas a 
Resolution at a Committeo Meoting sanctioning auch dishnrso« 
ment, and a copy of such Resolution signed by those Commitioo 
mon presont ab the Meoting, shall bo aufficiont authority for 
the District ‘lronduror to make the disbursement, but « cop: 
of auch Rogolation shall bo ferwardod to Lho Executive Council, 
Tho Distriet Tronsuer shall mako no paymant whatever unless 
ho receive a propor receipt for tho same, aud should he bo 
unable to produce a propor vouchor for any payment said to 
have boon mado by him, ho shall make good tho amount. De 
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shall malo tho romitlances to tho Haad Office of Us Soaiot 
clearly specifying on what aeconnt they aro made, [oe shall 
keop- the accounts for ene fand separate, nnd distineb, Ef 
shall produce his-books al every Committe. Meeting, and be! 
foro the Meeting closes apecily whut amount there is to the 
oredit of tho District in tho Bunk. Vhe DianiatTreasnrer 
shall attond Committoo Mootinga, but alall not bu allowed to” 
vote'on any subject, 2 
XVI, Tho Vistriot Tronauror shall reeaivo Ta, 20 por month, . 
and shall find xvcurity for Rs, 1,000 through 
Salary. a Guaranteo Association, Should he bo 
proved incompetent to perform tho duties cutruatud to him, ho 
shall be romoved from office, and another member appointed lo 
officiate until tho noxt election of ofllvars, 





Audilora, 


XVITT, Two anditora shall bo oleatad annually at: tho same 
time ax tho District Chairman, ‘Treasurer, and Committee, 
Thoy shall audit the aecounts af tho Dixtriet ‘Lreasuror every 
half-yoar, and ‘shall ouch recoive Ra, 10° pew ammum for their. . 
services, ‘hey sliall not atlond District Commition Meotinjga 
(cxcopt whon thoir report aud audit is brought forward), wnloss |. 
they shall have been olectud members af tho District Com.” : 
miltco ab. tho annual election, Cho Diatriet Chairman, So- : 
oratary and ‘Treasuror, slull not bo cligible for election: aa 


auditors, 
: District Committea, 


XIX, ‘Tho mombors of the Dixtriet Committeo rliall be ro. 
quired to attond all District Committon Muolings, and for ovory 
Mootings thoy ationd they xhall ench receive ane res but 
if auy mombor is abot from any meeting, aud. it? shall bo 
wvoved he waa able to attend he alull bo fined Ry, 2, and 
his namo shall bo forwardol:to the Caneral Secretary for. 106 
cord. Any mombor arriving 15 minnter after the Lime uppointed 
for oponing the mooting shall bo fined Ro, 1, and forfeit his 
feo for altoudanes, Any iambor: refuaing to tale ollido wlio 
has boon cledted on ty the Dixtrjeb Committee sliall bo fined 
Ra, ‘10, nnloss ho is a retiring momber of the Committoo, when 
ho ahall if ho wishes, he exempt. from holding ollie, Lf the 
District Chairman is 18-minntea late in abtendance at a Dige 
tries: Commiltaa Meating, ho shall bo fined Re, 2} and: if 
absent: without 0 aatiafactary catizo boing assignad, lio shall bo 
fined Ra, 6,° In -tho ovent of tho District Chateman being 
Absent at tho time appointed for the Meeting, the members 
shall, if thore is & quorum prosent, cloct their own Chairman = 
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for tho ovening, and procoed with tho businoss on the agonda- 

aper, If tho Chairman prosiding docs not maintain oxder by 
srlorehig tho Rules, ho shall bo fined Rs, 8. A summary of 
tha procvodinga of all District Committeo Meeting shall: be 
sont to the Railway Survive Guaetle for publication, 

XX, Evory District Comimittos. shall possosay. tho sight of 
frahing Bye-lawa for tla own government 
(xo loug as such Laws are not opposed to the 
Goneral Rules), bat hofera they oun bo acted upon they must 


Byo-Linwa 
. yeooive the approval of the Wxoeutive Counail. 
XXL, There shall bo ote ae Die phic moot- 
ing every month, bub Special Mootings ma 
anne: he held viiguavae the Distriot ‘Clute, om 
Secretary may doom il necossary, or any sovon mombors of 
the Committeo muy apposed choir signatures to om requisition ine 
writing addrexsod to the District Chairman, ov District Secretary 
to call e Special Meeting, aud should their vequost not: ba com~ 
plied with, they ahall report tho cireumatance: ab once to- tho’ * 
Broaldeut or Genoral Suoratary of the Savioty, No smoking, 
or drinking shall be permitted at any meoting, and any mem~ 
bet infringing this rulo, or creating a disturbance, or relusin 
to oboy n call to order shall be: expelled the meeting, aud: 
“dealt with na tho Committee slinll decide, After the meoting: 
has beon opened, 10 member shall votive until it is close 
without first asking pormission of the Chairman to do so, 
XXIL Five momhors indopondout of the Diatriot BSoorathty: 
and District yensuver aliall form a quorum, 
with power ¢o net, we 


District Marshais, Standard Bearers and Wariers, 


XRT. Tho dutios of ue District hibabalee shall, ~ to or, 
: mize and arrange all processions nid asgome . 
fag. ilies, ad aa to they oonfuaion or disordor, 
XXIV. Evory District shall be at liberty to haven standard | 
‘a Beavas of ity own, with such device thereon ag tho, 
Blandard Bonter® Hombre in tho Distelot may. think 6, to 
adopt, but the cost thereof must be defrayed by the members, 
themselves, and not ont of the Sovioty’s funds, “When a Dis- 
trict posacases’ in standurd it shall be carried. in, oll processions 
hy tho District Standard Bearer who shall bo. roaponsible fox 
ita anfo keaping. : 
XXV. Tho District Warders shall guard the door of tho, 
paren Wardava, ° Committea room when the meetings Aro . 
cgesr oe boing hold, and prevent the intrusion of ony, 


Non-members who. have not boon invited. 


Quornun, * 





D 
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District Funds, 


XXVIL No portion of tho Diatriot Funda shall be withdrawn 
yom the Bank in which they aro deposited 
‘Witdianet of oxoept ona chequo signed by the Diatrlet 
i Chairman, District Scorotary and Distriat 
Treasurer for tho timo boing, or by somo person or parsons 
duly suthorised by the Exeontive Conngil of tho Sooioty for 
tho timo boing, to malo suah withdrawal, 
XXVIL, Should the funda in tho District over fall below 
Dolet ft Rea, 1,000 tho District Committoo shall be 
Tae ° immodiatoly informed of the ofroumstance ; 
mud should they deom it advisable, applica 
Bon shall bo mado without delay to tha Hxaautive Cowneil of 
tho Socioty for o yomitinneo; such application shall be accom. 
panied with a statomont of tho accounts in the District ainco 
the last Financial report was issued, which abull be signed by 
the Distriot Chairman, District Treasurer, and District Scoro 
tary, and shall show for what particular fund ox clasaes the 
necessary money is required, No District shall rotain in. its 
possossion at the District Noad Quartors mova than Ra, 2,000 
permission of the Lixcoutive Connoil, Adl monoy in 


without x 
exoess of Re, shall be romittod monthly to the Mend Office 


of tho Sociot: 
Abolition of Districts, 


XXVIIL, Should a majority of tho members in tho Distriat 
dosiro tho District managoment to ho abolished and the Dis. 
triot dissolvad, or should tho expenditure for inanagemont at 
the District Tend Quartera oxcead 1) ine cont of the money 
rocoived from tha Branches by tha District Uyonsurar, or 
should tho District oficara prove extravagant, or nogleatful 
of their duties, or should thoy individually or collectively 
tuko any stop thomelyes, or permit any member or members 
In tho District to taka any slop whintever that may ennse 
dissatiafaction or ill-facling among a majority of the inombers 
of tho Sooioty, it shall bo lawfnl and legal, and ghall bo in 
the powor of tho Lxcontive Conneil to tnke away, or order to 
bo taken away, the charter from tha District, and to hholish 
tho Distriat and cithor incorporate the Branelies in tho Distriat 
with somo other District or Districta, or placa thom undor the 
immadiato control of the Tend Offiaa, and it shall bo lawful 
and logal for the Executive Council of the Socioty to remove 
or ordor to bo romoved all books, papers, dooumonts and 
monies from tha District Hond Quartora to the Lend Olas of 
tho Sociaty, and place all the Branches in tho Districts is 
direct communication with tho Lend Office of tho Sodlofy, 
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If tho Distriot charter is cancelled through no proper roturne 
having heon sontin to the Head OMeo for six months, tho 
District shall be abolishod and dissolved by an order from the 
Exeoutive Counail, 
XXIX, No Ofloor or member of the Distriot Committee 
shall disanas the procecdings of tho Diatriot 
Gonoral Rutoa np. Committoant any Branch Meoting, unless the 
Moana to Diwules sanotion of tho District Chairman line been 
milites mon. provionsly obtained, or to dofond thomsclyos 
from any oharge brought forward against 
thom in thoiv capacity as mombors of the Committee, Any 
infringomont of this rulo shall rondor tho momber so offending 
liable to oxpulsion from the District Committeo, 





SECTION IV, 


Branonns, 


Y. No Branch shall consist of less than oight mombora, or 
moro than two hundsxed, and its affairs shall 
eee bo conducted aud managed by a Chairman, 
foma Branoli, Seoratary, Tronguror, and a Oommittco who 
shull bo cleated annually by the members 
in tho Branch, Tho limits of oach Branch shall bo olearly 
dofined by tho District it belongs to, or should it not belong to 
a District tho limit shall bo defined by the Lxeoutive Qounoil, 
When nx Branch contains over two hundrod mombers it shall 
bo divided into to or moro Branches, 
LU, Should cight Railway omployds etal in ona station ba 
dosivous of oponing a now Branch, thoy shall 
pecans of now forward an application containing tholr 
: nomes, addyesses, and ocoupntion to tho noara 
est Branch of the Hosioty, iu tha form Appondix D, and if suols 
Branch considers them fit and propor persons, the Chairman 
sholl order tho Seorotary to forward tho application to the Rxe- 
cutive Council, with a recommondation that the applicant be 
yen 4o open a Brauch of the Sosioty at the station they 
reside at 
IIT, Any momber, or mombers oponing a Branch of the 
” Socioty without first obtaining tho sanction 
‘aprpcorin of the Jixccutive Counail to do ao, slinll, 
obtatning —aanotion enoh and ovary ono of thom, bo fined Ra, 60, 
of tho” Rxooutlve and ghall be susponded from all benefit and 
Gowmnath priviloga until the fine ia paid. If the fine 
should vemain unpaid for a period of two months by + 
member on whom it has been inflicted, such momber shall 
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ago to belong to the Saciaty, and the monoy wliall bo rocoyay, 
ad ve wid down in Rule 8, Sea, VI. ; 

IV. When tho Excenlive Council snetion the Oponing of g 
, now Branch, they shall grant itv Charter git 

Branch Chalo, vemrant of Sout ately aud such charter 
shall bo producod at every Bianeh Meotiug, 
aa any Branch tee its Charter, itshall nat be logal fov 
ito work until now ono fy oblainod, oy 
Absoneo or Tost of honld the Charter aut be produocd at any 
inser, Meeting of the Brandh, all neta dong wl any 
anol Mocting shall bo ifega?, Should av Charter ho Jogt tho 
plication for a Now ono must contin all porticulars concep. 
ifig tho loss, a. : 

V. Should any Branch containing eight or more members 
Ponalty fornogleats fail to sod in the required Rotuns to the 
ing to ‘sond in Ne: Tlond Ollica, or tho District Oflies, whichevey 
tins, it may bo working wuder for uree months, 
tho Chartor of tho Branoh shall ba euncelled, the Bewneh shall 
bo put in abeyance, mud the Officers wut Committoa residing at 
tho Branch shall forfeit all claim to uy Ienelit whatever from 
the Socioty until auch timo as tho Branch is revived aud obtning 
a now Chrartor. 

VI. Mach Branch of tho Socinty shall he mder tho mannges 

mont of a Chaiian, Secretary, roasnroy, 

Managomont. lwo Warder, two Marahalla and in Stondard 

Beavor, and whon tho numbor of menhors in tho Branch 

pormit a Committeo ol not loss tha five mambors, all Branoh 

Offtoors, oxoopt tho Branol Scorotary mul Biwieh ‘Vrousuroy, 
shall be ox-oflicio Commitices men, 


Branch Committee, 


VII When tho Commition cousiuta of five mombora only in 
olusiye of ofgera, three shall form a quorum 
Qnovum, With power to net; but when the mombers of 
the Commitlon shall bo more than fivo, fur every tivo members 
sbove five, thera slall be ono moro member added to the 
membera nocoruury to Jorn w quorum, until. the utiuber to; 
form a quorum ‘wmowita to ten which mumbox shall not be: 
exceeded, 
VILL ‘The Brauch Committeo shall consider all Vrgent onaga, 
Dullas and and decide thergon, hoy shall” nest rex 
wen ny pe Queo in every month, befor the drat 
mitveongsn. Rranolt mooting takes placo, to Lransnot sual’ 
bueinugscy ag may be brought forward, 
Thoy ahjall hava powor to fame Byo-laws for the Branoh buéanch, 
Hyo-laws must i approved’ of hy the members af tha Branghem 
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opon meoting, aud aubsequontly by the Excoutive Council 
heforo being pul into operation; overy mombor of the Brauch 
Commitico shall receive cight annas for every Commitice 
Meoting ho attends. Jf absont froma Meeting after being 
summoned, md nob seuding any satisfactory explanation for 
nonsattondanco, hoe shall be fied ono mpco, 
1X, No member in arrears ix illegible for cleation on to 
. any Conmittes, and any Cominittes-man al- 
Bear bert lowing his monthly subseription to the So- 
Vions. ciaby to Sul in avroars, shall not be allowed 
- to attond any Committeo Mocting, and shall 
notwithstanding be liable (o Ute fncs for non-ntiendance. 


Sub-Committee, 


X. Sub-Commilico may bo appointed for tho examination 
‘ a of cnndidalos before thoy aro admitted as 
ow appointed. members of the Sooiely, and such Sub. 
commilteo shall bo cleated hy the mombors al a regular 
Branch Meoting, {no Sub-Committeo is appointed, the duty 
of ascortaiuing tho fitnesa of caudulates to heeame mombors 
of tho Society shall devolve upon tho Branch Committeo, 


Admission Y Candidate into the Sociely. 


XI. No Branch shall admit any candidate as a member of 

Beer this Sucioty wiless such candidate shall 
eo mation Ne inva beon regularly propossd and seconded 

in writing (by tivo members not in. arredys) 

and ho shall havo agreed to conform to, and abide by the 
Rules and Bya-lawa of tho Socioly, at a Branch meoting, nor 
natil ho shall have passed auch examination as will ‘satisly tho 
Qommileoo of his campotoney and charactor 

X11. No Branch shall ngeopt any vorbal statement xeapect. 

Hudiiatl F ing tho fitness of a candidate to become a 
ogi or Fixaat Meuther of tha Saciety, Lut ahall require a 
nition naoosan ye printed or written Cortiffeato of his compe. 

tenoy and qualillealions signed by the 

@haivman and also nob less than threo of tho mémbers of the 
Committeo by whom he was exmained, beforo his admission 
shall bo pornitted, 

XILY, Should the mambova of any Branch infringe tha two 

Souilige “she 4 preceding Rules by admitting onndi~ 
fehigoment of the abo withont tho produotion of the necessary 
two forogofog Rules. Corlilento duly signed vouching for his fit. 

a noaa, overy momber presont at the meating . 

at which tho candidate was admitted shall bo Aned a sum not 
sxoocding Ra, LO, 
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XIV, Should any Committeo, appointed to oxamine into 

tho fitnoss of » candidate, submit a falae 

Ponmly,on Com statement respecting such candidato’s qnalill. 
gullies of panilins ontions, cach, and ovary mombor of such 
fleato Committeo shall bo fined aum not oxooed. 

ing Rs, 60, 

XV. Tho Cortiflento of tho Committea who oxamined the 

candidate shall be forwarded by tho Branch 

Cortiftentoof Com Sooratary along with tha mombore’ Pros 
potoney, position Iorm, snd othor pepe to tho Head 
OfMfico, when a Certificate of Compotoney will bo grantodby tho 
Excoutive Connell. 

Election of Branch Officers, Commitica, and Term of Office, 

XVL ‘Tho Branch Officors, and Committeo shall bo olected 

annually at tho first Mooting in Deeombor, and should an 

member refuso to tako offico aftor boing duly looted, ho shail 
be Aned Rs, 6, unless ho can obtsin a substitute, who shall be 
approved of by a majority of mombors prosont at the Meoting, 
Phe Branch OMeors, and Committeo-men shall hold offlve for a 
period of twolyo months, and shall bo oligiblo for ra-cloation, 

0 offlact of the Branch, or mombor of tho Branch Committee, 

who has beon duly clected and appointed, shall bo permitted to 
resign his offlea without producing full and suliafrotory cause 
and reagon to tho Branch Committee for his conduct, Should 
he fail to give a satisfrolory reagon, aud resign tho appoiutment 
to which he has boon elected, ho shall bo fined Re, 5, 

With auch oxcoptions montionod in Rulos 17 and 62, and 

Numbor of ap. 48 8tO horeinaftor mentioned, no mombar of 

oinumont tint may tho Society slall bo claotad by tho mombors 

bo hold by ona of a Branch to hold two offices in tho So. 
mombor, ciety, 

XVII, Tho mombors in any Braneh which dooa not contain 

more than thirty mombora, may oleot ane 

Exoopllons, mambor to fll both the appointmonts of 
Rranoh ‘Trensyvor and Socratary, but it shall not be compul- 
sory on tla membor ao lected to tako up both aromas } 
and should ho do so, ho shall recoive tho salary attached 
to both offices pnd shall also become linblo to tho fines 
connacted with the appointments, 

Whon the nnmber of mombors in tho Branagh sholl oxceed 
thirty, tho appointmonta shall be soparatod at tho noxt olection 
of Officers. 

Chairman, Branch Ofitcers ana their Duttes, 


XVITL, Tho Chairman shall conduct all Branch Meetings 
at which ho ie presont in an orderly manner, and according to 


sd 
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these Rules and tho Bye-lawa of the Branch, He ahall ape 
joint two Wardors, two Marshals, ond ono Standard Bonrer, 
mediately after his oleotion lins been gonflrmed. Ie shall 
satisfy himesalf that all important corresponcdanco sont lo, or 
doapatched, from the Branch ja rend at the Branch Meeting 
for the information of the ‘membora, He shall sce that tho 
Mostings of the Branch ave regularly jield, and that the fines 
for non-nattondance aro inflicted on all mombers who cannot 
ive o sntiafactory ronson for thofr absence from the Meeting. 
To shpll convane, or cause to bo convenod, Committes, and 
Special General Meotings of tho Branch whenever ho may 
consider it axpediont, ov when required todo so by one-third 
of tho free mombors in tho Branah. Ie shall appoint seru- 
tinoers whon necossary for tho purposo of counting the votes 
at General Meootings, and aha dealare tho result before the 
Moating closes. Ilo shall read, or cnngo to bo vend, tho Byo- 
laws of hig Branch at each hilf yearly Meeting, and shall 
seo that tho monthly Retwns aro regularly sont into tha 
Distriot, or the ead Ofico, whichever the Branch may he 
working under, signing thom before thoy aro despatched, IIo 
shall entiefy himaclf that every Branch Officer performs his 
duty in a propor manner, and shonld any of thom noglact their 
duties, ha shall report them to tha mombers of the Branch 
who shall dooide upon tho punishment to bo infliotod, Tho 
Ohaivman is tho moat aie officer ina Branch. If he 
doos hia duty tho Branel: will flourish ; should ho nogloot it tho 
Branch mugt euler; thoroforo mambora should exercise groat 
are in thoir selection of a Chairman, Tho Branch Chairman 
shall, so long aa ho rotains offica, ho nn ex-officio member of tha 
District Committoo, should his Branch bo. working under a 
District, Should the Branch Chairman bo abaont al the timo 
appointed for tho Mooting, tho mombors shall appoint oye 
to offloiato for him. 
Branch Secretary, 
XIX, Tho duties of tho Branch Scoretary shall ba to keep 
all documents, books and papors belonging 
Dutton to his offleo in auch form, and for such. use as 
the Rulea of the Sasiety, and tho Bye-laws of tho Branch 
roquivo. Ifo shall conduat nl] correspondence oxaept such ns 
relate to monay matters. Io ahull attond overy Branch 
and Committoe Mooting, and correctly record tho procoedings. 
Ue shall forward tho reault of tho amimal cleotion of tho 
Branch officers to tho District and Toad Office of tho Sacioty. 
XX, Tho Secretary shall vend euch Reports as hava beon 
f yeosived sinee tho last Meoling at tha next 
P eee ng Ropers, §— Branch Mocting aftor receiving the report. 


€ 
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: ae 
To shall.alzo vend all correspondence that has been. received” 
a dospatohod since the lust Meoting. [Ho shall propayd alk: 
‘oting papors, and carefully recard the number of votes for, and 
gelust any question or subject voted an, sak 
XXIL ‘Lhe Seeretary shall convone wll regular Meetings of 
ir tho Branch herhelougs to by advertisement, : 
Convening Mest” oy girauttin, ax apueified in the Hyaluivg of: 
@. tho Branch, a if the Byo-luwe aro wilont 
nthe subject, as the members i Meeting may decide, : 
Bo ahatl conveno Special Meetings whenaver ordored, to da. 
0. by the Choirman, or on receiving a requisition signad by, 
ne-third of tho free anembers belonging ty tha Branch, 
vhould any Branch Officer leave the Station, tho Seeretary. 
shall at.oneo convone a Special Committeo Mecting for tho; 
purpose of cnabling ‘tho roliviiy ollieers bo mula over lita: 
-offico, aud also to cnable the Committee ta appoing mother, 
member to officiate until the nest election of offlears A, 
summary of all Braneh Mectings shall, with the approval of the: 
Meeting, be sent to tho Suciety’s journal for pubhieation, 
XXIL Lhe Scorotary shall avquaint the Teal Office with 
the removal of uny officer or member from! 
acumen ot offlees tho Branch giving’ thoir register mnmber, and’ 
: dato of removal, and where removed to, 
XXITL. ‘Tho Seeretary shall carefully proserve the Branch: 
roosts, and seo that all documents anit pre’ 
erty ora wre Mod for relerendo, Ho shall alwaya' 
coop a guillciont Rnpply of stationery and’ 
application forms inatook, Ito shall, when applied to, auply’ 
application forms for monubora requiring benoit, and if re. 
questod shall Ai in tho. appliention form, but shall exer. 
cise. his own digerotion about signing it, 
XXTV. «Tho Scevatary sliall make ant and aand into tho Dia. 
1 aaa, . diet or Hoad Olle, whichever tha Braugh 
Monthly ropa "ay he worlsinge under, monthly. Report 
which shail be mado np to, and inehulo the lat day in, the 
“month: i¢ shall give the number of members working in the 
Branch, and the wumber transtervet during the mouth; tho, 
naines, registorad nuuber, and aecupetions of any mamborg 
‘why havo been relieved during thomonth, It shall give. the 
sondition of tho Jabor markot, and the state off wages; tb 
shall also give tho uames, nud the residence of tha Branoh:: 
Chairman and the Braueh Secretary, Lol 
XXV.. The Branely Seevatary shall ones aaah half-year fou. 
Haltyoaniy’ Rénori ward to. tho Hend Offics a Report: properly 
nid Batol. Yorified by the Chairman, anc ‘Treasurer 
showing the‘ total numbor of mombers‘ent 
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din.the Branch during the halfyonr.. It shall also show. ° 
condition of tho: Branch, ‘and. “shall contain the rogister 
wwibar, and: namo of each-member belonging to each class it 
flie’Byanoh : likewiao the nama, and register numbor of avery: 
membor who has been oxpellod during tho half-yony, giving’ 
the” onusa of expulsion, and shall contain a statemont-of the 
oparty in tho Branch belonifing to tho Sooiety, and its value, , 
(lao tho address of the Sooiety’s Mecting-room. : 
XXVL ‘Cho Scerotary shall forward his monthly Report to 
er the Hand Office, or District to whichover the 
a Mg Branch is attached by tho fourth of exch 
i month, and his half-yearly Report shall be 
despatchad to the Hand Ofoo by tho 8th of July, and 8th of 
inuary in ono yonr, and for neglecting to forward the reports 
required he shall bo dined two rupees, : a 
XXVIT. ‘Tho Scoretary shall,on recoiving information fio! 
; the Branch Lreaanrer, warn all members" in: 
tho Branoh who aro threo montha in arora: 
by cirentar, or lottor, threo days before the 
Branch Meoting is ‘held. foot 
XXVIII. “ho Seorotnry shall not have authority to collect; 
* tmorfponis or acknowladgo tho aubseriptions . of 
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mombors. : ‘ 

XXIX, Tho Seorotary of every Branch shall receive por 
Wate quaxtor' the sees salary for Sree Rs 
ae mombor at tho end ofthe quartar belongin 


Glues. A. that ia ontored in tho books of the Branch, hos 
yoooive thraa anuaa por quarter only; fox overy ree mem 
ab-the-ond of the quarter belonging to Class 3, that is entore 
onthe hoolea of the Branch, ho gall recive ona anna alx” pi 
por quartor only; and: for avory free mombora at tho. and) 
f-tho qnartar holonging to class O that is ontered on the bool 
tho Branch ho shall redoive nino pio per quartor only. 
XXX. ‘Tho Branch Seorotary alial ho allowed to sponte. oy.” 
‘Voting, any anbjoot, but shall not bo allowod to'vot 


at any mooting. ‘ oy 
Branch Treasurer, 


XXXT. The Branch Tronsurer shall koep tho Rogiater o 
Dublos the Branch, in which ho shall writo the names : 
‘ of nll mombors. belonging to the Branch, © 
10:shall ontor to oroh member's credit such sums of money 
nay pay to him na their subscriptions to the Soelaty, 
ly n tho: Register tho: xemoval of any) member 
é.the:. Branoli, alao the date when any member in 
isos to belong to the Society, specifying the cause 
; ag 2 : 


“ee 


A 


# 
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of tho coasation of mgmborship. To shalt keop a separate 
aceount of all fines that may be paid to him. 
XXXII, Tho Branch Tronsurer shall be tho only porson in 
Gahiatens tho Branch a ia bo authorized to recotyg 
otahe ane, fd acknowledge subscriptions, or any othor 
paren mle monies that agty be paid into the Find of 
tho Society at the Branch, le abnall entor 
all monoy he may veeoive in a onshi-houk clearly specifying 
from whom, and on what account it was reeolyed, hen 
goooiving monthly subscriptions from membors he shall aoknow. 
ledgo tho amount in thoir pasa-buok, and aleo give a “distinot 
and separate reooipt for each mont’ payment that is mado, 


‘guch reagipt shall bear the dato of payniont, tho amount 


paid, tho rogistor number of the membor, and tho lotter of the 
class ho bolonga to, and bo signed by tho Branch ‘lvangsurer, 
Tho Branch Treasurer shall not (imlesa porniasion is givon by 
tho Byo-laws of tho Branch to act othorwixo), reveive uny join. 
ing foos, or monthly contributions oxaept ata Branch Meeting, 


XXXIIL. Tho Branch Wroasuror ahall oithar give warning 
himself to mombers who avo thras months in 
Momborsinarvoma. ayonrg threo days bofora the noxt Branch 
Meeting, ov ho shall forward their names to tho Branch Scaratary 
for him todo a0. Tho Branch Lronanvor shall ones © month at 3 
yegular Branch Mocting rond ont tho names of all mombors in 
the Branch who are over ono month in avroara with thei aub. 
scriptions, and shall stato tho amount they ave in aryonvs, 
Ho shall, unless prohibited by a Rosolution passed by a majont 
of tho mombors at a Branch mooting, post up tho names of all 
thombora who are in nrroara with the amount dye by thom to 
tho Socioty, in tho Branch Mosting-room, 
XXXIV AM lawlnl disburaoment from tho finds in the, » 
Branch shall be mado by tho Branch Troasurer 
mental dlaburme only, but hie aliall not malo any auch dishurse~ 
: mont unless by a written order aignod by the; 
Branch Chairman, and two mombora of the Branch Committoa, 
or by a Rosolution passed by a majority of tho mombors progont 
at a Branch, or Committoo Mecting, or by tho writton ordor of 
tho Coramittoo of tho District to which tho Branch ig attachod, 
signod by tho District Chairman, Scoratary, and Tronsurer, ar 
by on ordor of tha Exoantive Council signed by tho Genoral 
Treasurer, and tho General Soorstary. Tho Trensuyor aliall 
entor all dishuraomonts in tho samo Onsh Book with hia recolpty, 
bub on tho opposite paga to that containing the gedit, 
‘Whon ontoring disbursomonts he shall always mention fio’ 
authority for making thor, : ie ah 
yates df 
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XXXV, ‘Pho aalavios allowed by ‘tho Rulos for the Branch 
‘ssiclbicat: Ike Otfleors, tho fos for attondance of Committas«: 
fal alaburaomtent mon at Committee Meeting, the contingent ex« 
pousoa allowed for onal: Branch Foca to Diatviot 
Committoe-men for attonding District Committoe Mooting, boat 
of any spocial visils of the Diatriot or Gonoral Secretary mado 
by voquost of tho Branch, remittances to tho District or Iond 
OMoo, and the honefit allowed to mombors by tho Rules of tho 
Society, shall be tho only disbursemonts deomed and considora 
od lawful disburscmonis, 
XXXVI, No ee all sn tho'sanation of the Exeou« 
tive Council has boon proviously obtained 
on OR disburse & largor sum por month lias Re, 8 
for contingoucios out of the Socicty’s funds 
at tho Branch, 


XXXVIT. Should the mombors in tho Branch deairo to make 


any special disbisomont, over and above tho ° 


meal AwouAs — arownt sanationad by tho Rulos, the written 
: souation of tho District Committos or Exo« 
outive Counail must bo frat obtained, i 
XXXVII, Tho Branch Lronsuvor shall koop tho following 
books Tho Ragiator Hook, Caah Rook, Romittanca Book, 
one printed ae Book, containing receipts for 
ny Rrsonk oun mombors’ eubsoriptions, Roglster of Mam» 
ers Rolieved, Bank Book, and such othex 
books as may bo consicered nooosanry for tho good Work. 
ing of the Branch, ‘Tho boalea shall bo produccd ouca a manth 
at the regular Branch Meoting, Whon thoy shall bo laid on the 
table for inapeotion, thoy shall be submitted to tho Auditors 
af tho Branch, or of any of tho prinoipal officers of 
the Socioty whon required, Tho Branch Tronsuror shall, 
wher, appliod to by any mombor who ia ee tho Branch, 
aupply stioh mombor with a Olonranco Oortilicato whioh ha 
shall have’ signod by tho Branch Chairman and Branok 
Beoretary, and shall algo sign the eamo himself beforo handed, 
it to tho applionnt, 
SXXIK, ‘Lhis book ye ale iS errant de erie 
: mouoy from the Brauch to ihe District, ox 
Ramlvanco-Dosk, —T1ad Ollie of tho Sooiety ; to book ontaina 
four countorfoils, tho first countorfoil spooifying tho amount 
remitted, shall be aout along with the monoy under registered 
gover 0. the Distriot, or Genaral Tronsuror as tho ono may bo; 
the aeoond foil shall bo doapatohed to the Diatriet Chairman, 
{or the Chairman of the Excoutivo Counoil avising him of the 
jpmpount despatohiod to the Lroaguror ; tho third foil slull bo doa~ 


«1 abl ate 
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patohed to the Soorotary of the Branch from whiok the remit. 


tnnco is mado, who shall prodnoa.and youd it ab the noxt Branch 
Mooting, aftor which it sholl bo filed ; tho fourth foil shall 
* xomainin the book for reference; evory connterloil shall bo 
signed. by tho Branch Chairman, and Branch 'Lrousurer; 
Should any sums of monoy bo remitted to tho Iond, or Distriog 
- OMloo ad tho system horoin Inid down is not curvisd ont, and 
«the money not bo received by tho Ioad, or District OMtca 
* pithin one month from tho dato on which it was dospatohed, 
othe Branch Treasavor shall make good the ontiro omount of 
_ tho remittanco, : 
oe oRT. Every Branch Tronauvor shalt voooivo the printed 
aren Reccipt Book from tho Head Office direct, and 
Printed Mooolp> shall givo ono receipt therafrom: for avery 


month's aubscription that ey ho. paid to. 


him by mombors of tho Sovioty, aking care to fill in the counter. 
foil correctly + when oll tho reoulpta in the hook havo hoon 


issued, ho aliall sond tho countorfvil,to the Mead Office direct 


whou a frosh boale shall be kant to him. 


XL. Tho Branch Tronanror shall, at tho ond of ovory month, 
: fillin, and despatch before the ath of. the 


+: Monthly. Rotuen. following month to the District OMe, if the . 
Branoh is working wider a District, othorwise to the Hend Oltica, - 


»& Rotwn which shall coutain tho rogisturod number of avery 


member from whom he haa received money during the month. 


spoaitying the amount recoived from each mombor | The. tdtal 


amount of monoy in the Branch on tho frat of tho month shall, 


‘be’ shown in tho: Return, nud nilded to the amount reooived 
“duing tho month, Tho Rntneny shall ayo contain a statement 
of tho disbursomonta mato in tho Brangh chaing the month, ard 
show the balance in tha Brauch, and alee tho numboy of free 


members in tho Branch, aul tho mombors in arrears, Tho- 


monthly Roturn shall be signed by-the. Breich Chairman and 
the Branch roasuror bofure boing deapatched to the Distilot, 
ot Hoad Olllce, 


XLIL Tho Creasnror hall overy —half-yonr in tho: 


“tzyonrly Banoo MOUt of. July, and January, -propara a 
Shoot aud Rlatoment, Uulanoo Shootin tho form Appondix A, or 
ahowing the total rocoints, and.-disbursoment. of tho “Branoh 
during tho half-yonr,’ ‘his Balaneo Sheot ahall bo duly oxamin« 


ed and audited by tho Auditors of the Branch, and Inid before. 


‘the mombors: of: the Branch. at tho firat Branch Mootingin 


. July, and January in onch your, and after being signed ‘bys the - 


Brauch Chairman two copies shall be mado out by: the Brant. 


ag near thareto as cirounstauce will pormit, 
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‘Tyenauver, ‘These copies shall bo signed by tho Branch Chairs 
man, and Branch ‘Cronstror, and one sholl be forwarded 
© @ivect to tho. Hond Oflleo of the Society, whilo the ‘othdt 
“shall be poatod in tho Brnnch Mevting room for general ins 
formation, ‘The original Balance Sheot shall bo made over: to 
tho Branch Searotury to file along with tho records of the 
Branch, Ab tho suny time as tho Branch: Troasurer propares 
© the Balanco Shect, ho shall prepare u statement ahowing~— 
Ist-—Lho number of mombera enrolled into tho Society at 
the Branch during tho half-year specifying what classes they 

« hava joined, 

Qnid.—ho numbor of members who. have joined from other 
Branches, : 
- Srd—Uhe numbor of membara who have left the Branch 
without notice, 

Adhomm Tho number of membors deceased, 

Sih 'Lhe number of members loft the Sagiety, 

Oth-—Lho number of members in the Branch who havo been 
oxpelled the Sociaty, : : 
 Ttheho nenses, aud registered number of mombers in 

arrears in tho Branch at tho ond of tho half-year, with tho 
‘amount duo by them, 
* Sth—etho number of treo mombers in the Brinch at the end 
of tho half-yoar, Qopies of this statomont shall be prepared in 
“the ame manner as tho Balauco Shoot to. which they ‘shall Le 
1 ‘attpohed, : gee) 
© XLII. Tho Branch ‘Croasuver shall find . ‘scourity: ‘for 
ines Rupees 300, or such largor aum and in syoli 
+» Romurlty. manor as the membors in the Branch dooide 
tipon, Should tho Branch Committoo fail to aoa that the Lreaguy. 
oF finda seourity, they shull individually, aud collectively be xes- 
ponsibla for nny lowe that tho Sooioty may sustain through him, 
“XLIV, Tho Branch Wreasnrer shall attend all Meotings 
: of tho Branal unless unavoidably: prevent. 
* Balanys: ed, and shall receive tho ‘samo salary as the 
Branch Saavetary. ‘ ; 
". Lho Branch Cronsuror may spoak on any subjoct, but shall 


ot.bo allowed to voto, a 


Funds. 


ac RLV. Each Brauch of tho Society may retain-in.its pos- 
Paya aossion a aum of money not oxcsoding Rs, 250 
whieh shall bo deposited for snfo keaping in 
Be .* gueh manneras the Branch Committoo shall 
goaolye upon, Whonthe funda in tho Branch excobds Hs, 260 
tho: surplus, shall; bo: xomitted. to tho District or Hend Oftice 





‘ 
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whichever the Branch may bo working under, Whon the finds. 
in nBranoh full below Re. 100, tho Branoh Troasurer shall at once 
inform the. Branch Committee of the cireumetanco, Should. 
the Branch Committoo doom it oxpedient to angmant the 
amowut, thoy shall pass 2 Rosolution empowering tho ‘Treasurer 
* to.obtrin a remittaes from tho fimtls ot the lead, or Distriot 
Office ; a copy of such Resolution shall be signed by the Branch 
Chairman, and Seeretary and shall be forwarded hy the Branoly 
'Tronsuvar to tho. Offico from whiah tho remittance is desivad. 
t; shall be nccompaniod by n atntomont of tho condition’ of 
“the Branch, : 
“oe XLVI, All applications from Branches shall, untoss 
: othorwiso apeciliod, ba nddressel to tho 
ppAppllentlons from“ Gonoral Sacoretmy, or if tho Brauch ie work- 
hoes ing untlor x District to-the Seoretary of the 
District it belongs to, 
Marshals, Warders and Standard Bearers, 


 XLVIL,. Tho offleors shall bo appointed by tho Branch 
¢-Chairman after ho has. reyulmly  takon ovor chargo of 
the. Branch, ae 
XUVIU.. Tt shall bo tho Marshal's duty to. conduct sll 
: coromonios, tnd arrange proceasjons go ns to 
eMaeabale avoid confnsion and disorder, 
XUIX, Tho Warders shall take chargo of the door of the 
Moeting room to provent the entrance of. al) 
Werdors winvilod porsona and intruders, ® 
%, ho Stindud Boaror shall carry the bannor of hig 
Ae Branch in all processions and will be vee 
£98, Denver. — ponniblo for ita wnfo oustady, «Branches cap 
have whatever description af Biannora they choose bué the cost 
thercof must be defrayed hy the membors af the Branch, and. 
ne portion of tho Socioty’s Hnad shall bo dovated to the plu 
oliauo, : 
DI, At tho fist Branch Meeting in January in each yoar 
sis two Auditora shall bo olocted by ballot, - 
aa whoso duty it shall bo to oxaming tho Trans 
surens’ Belancd Shoot evory half-yonr, and apooify at the foot 
. theroof whothor it is a eorrnet. atntomont ar uot, attnohing 
thor respoative siguatura, ‘Che Auditors shall’ resolve Re, 
er your for thoir servicos, thoy need not be mambors of..tlio © 
ocioty, Tho Branch Chairman, Soorotary, aud Troasurer shall -: 
nat bo eligible for alootion as Auditors, oe 


ss Byanels Meatings. 


DIL, ‘Tore shall be two regular Genoral Mosting 
eich Brovch jn every yoo, Ondin the frst woek of 7 
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one in tho first woek of January ; at those -mootings the half — 
“syéarly Balance Sheat, and Statement shall be laid before “the 
_ymornbors for approval. - very Branch that is working under 
‘w Diatriot shall, at tho General Meeting in January, aloot by 
‘allot the momber who is to roprosont the Branch at the Dis- 
trict Committeo Meetings ; at tho aamo mooting, a: Delegate 
glial also bo elected to represont tho Branch at Delegate Meot- 
ings. Any - offices except tho Branch ‘Dvonsurer many bo 
elected Dolognte, or District Committca-man. If the Branch 
Soovotary holds tho appointment of Branch ‘Lreasnror 28 well 
ag Seovatary, he shatl not bo oligible for election to the appoint. 
mount of Delegato, or District Committeo-man, The Delegate 
‘and District Committoc-man shall hold offce for twelve months 
only, but shall be oligible for re-election, ; 
Lut, Special Geuoral Mectings may be convened by order 
; isi Ciadornl of tho Chairman, or by the Branch Sacretary,, 
ated im ouoras on t requisition signed by one-thitd. of the ” 
‘ froo members belonging to: tho Branch. © 
Sovon days’ notice by circular, or advertisement of any General, 
‘or Special General Meeting shall bo ample and sufflciont notice, 
LIV. ‘Chore shalt be not less than one regular Branch Meet. 
an oe ing in evory: month, the dato of which, and 
toate ranch tine of meoting shall be notifled by olvoular 
or by advertisomont, and no furthor notice 
‘shall be doomed necessary for information of tho mombora of: 
‘the Branch, Oe 
iogG¥, Any momber who has boon a mombor twelve months, « 
mgs ,* or more, Neglecting to attand a General Most. | 
orn pert nding ing, Specinl Goneral, or vogular Branghi 
‘ Meoting (after boing duly summoned) shall 
bo fluod four annas ifho attends holf-an-honr aftor the time of 
“Meoting,.and if not prosont at all ho shall bo fined cight. aunas 
roe A antisfnctory reason for euch abaonco be given at-the’ 
Meeting, : a 
LVI" A free member shall-bo a momber who haa. belonged ©. 
<podulelon “ot ‘te to the Soolaty for twelve months; who js. | 
nomi? not in arrears with his payment to the” So»: 
mans - oloty, and who is entitled: to yoto, 
LYVII, ‘Members who havo paid. thoir third contribuijon 
; Ri si ok ut shall-with ag iia oe hereinafter montion- 
‘gnd votlng, Od have tho right of speaking, nnd voting in 
5 mie, their own Branch. only, on- any business 
‘of theSooioty, and at tho eleotion of offloovae No momber 
‘under shapehaion or two . months in arrears ehall be allowed to 
00 'sltall-auy mombér-who- has previously belonged to 
Hor'Bimnoh of the Soototy te allowed -to voto, unless . he 
‘ocluoda' a. clearances certificate from tho last Branch ho 
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paid into, This Tole shall bo binding on any vow Branch, 
allor ib has been cstablishod threo mouths, bulk not befor, 
Bvory membor in tho Sociaty shall poxkvss ono voto, 

LVITL. All mombora over the ago of fifty slull bo exompted 

from atlanding tho mnectings of theiy Branoh 

Jixomplion. should they wish to claim exemption, Bo. 
ing ab works until ono hour befora the meoting takes plage 
shall exompt a member from tho fluo, but an apology shall be 
gout 10 that offect, and should il bo proved that tho apology 
js false ho shall bo fined ona rapa Branchoa shall have q 
diserotionary powor to exenipl the following. mombors from 
aitondance’at genoril meeting, those that waxick or avy suffor. 
ing fiom constitutional weakness, family afltiotion or borony. 
ment, also any poison in tho capacity of an omployer, or 
foreman shall be exempt from holding office, or abtouding gny 
mitcling unless apooiaily summoned; but onch Dinuch shall be 
ompowerod lo dofina who mo foroman, and who avo not: mom- 
hors on tho fiuds shal) bo oxompt. ; 

‘om doottea LEX» When any motion has hoon dooited 
iar Gectded non no membar alral) he allowadl to. sponle 
as agnin on tint subjuct during the meoting, 

P ‘i LX, No member shall be allowadl to leave 

towvlng mostings ony qucoting without the sunetion of the 
Chairmen, ; 

faci aarlideal LXL. All buatuces transacted ation 
onalnenbors.  @ mecting when duly atunmoncd shell be bind. 

ing on ML wembas of tho Yrouch, providing 
such businoss is in accordimee with tho Qononal Rules, 
. DXTL. Thoreahall bo no Jiquor, or amok 
ing alowed in the meeting room during tho 
trangaotion of busines, 

LXLIT. When a member addresses the Chairman uhatme 
bo presiding he whl bo alanding ar bg Aned 
rupoo one, any momber interrupting another 
mombor whilat addressing the muoting alull Le tned rupeo J. 

DXLV, Jive questions shall be aaleed eaoh elt night namoly 
aii: Be (A) If any applications have boon mado 
Prt ica for benelit, (4) ‘Tho aumther of members 

out of em eye (C) Lf all appliontions 

hévo heen altanded to (2) tr hava ava auy new mombere to 

proposo (Li) Whether any member lua any thing to propose 
Zor the goud of Ue Sociaty or of his own Bionoh, 

LXV, Tyory officer belonging to a Dranelt aliall bo protected 

Pdlassas ab ath by thesp Rulca, and such subseqnont Jules 
coia and members, Ud Byo-laws na may bo framed: and when 

any membor is appointot to officiate dy 
itho sbsouce of the Branch Chairman, at any meeting 9) re 


Smoking. 


Addronsing ofcor. 
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Branch, tho sama good order shall bo kopt as iftho Chairman was 
prosont, and the samo fines imposod, and as the objoct the So 
oloty aime at aro promoting tho welfaro of ita members, to efleot 
which it is nacosaary tho utmost harmony, good-will and unity 
should oxiat among them, it has been resolved that if any mom. 
bor should inault, ov aluao any other member, or by discour- 
toons language, eautsd, of bry bo couse a breach of the ponco in 
any way, at any Moating, ho shall bo expelletl tho Moeting, and 
fino a stim not execoding Ra, 20, and for a repetition of tho 


& 


offenco shail, in addition to tha former punishment, bo auae 


pondant from all bonoflt of tho Socivty for tlic apace of twelve 
months, and if ho report tho offonce ho shall be expollad the So~ 
ciety, and forfeit all claims to benefit of any description, Tho 
forsgoing ponalty will also bo inflicled on auy member who 
shall endeavour to intimidate any ot}ior momber, and cause or 
try to cago such mombor to spol, voto, or act in tho affairs of 
tho Sooiety other than ho ahiall desiro to do of his own acood. 
This rulo shall bo read once overy qnartor. , 
DVI, Should tho Mxeoutive Council abolish any Branch, 
or should the mombors ab any Branch dissolve 
eee eat tho Binnch, or should « Bratch fall into aboy~ 
a Branch. anco, tho Charlor of tho Branoh togothor with 
all tho books, records, things and money bo- 
longing to the Pee shall bo despatohod to tho Head Office of 
tho BSooiety without dolay, and should this not bo dono, it shall 
bo logal for tho Executive Council to outer a suit, or notion in a 
Court of Law for tho purposo of oblaining, and recovoring tho 
afovomantioned ‘Charter, hooks, properly, things, and monies 
from tho porgon oy porsona who rotaing vem of thom, 
I. Any Branch whoso roltwns havo not beon sont in to 
tho Distriot, (if to Branch is aliachod to a 
Whon « Branch  igtrict) or Fen Olflca for aix months, shall 


shall be oonaldord dn fs 
aboyanog, bo placed in aboyanco. 


LXVIIL. Tt shall bo in tho powor of tho Exocutive Council 

’ of tho Socioty to abolish any Branch of tho 

pdbailiion of 8 Suoioty, al which tho monibors infringe or 

violate any of theso Rules, or conduct their 

business under any Ruloa, or Byo-laws not aanctioned by, the 
Bxeoutive Council, ‘ 

LEIX, No District, or Branch, or sny momber or members 
belonging thereto shall bo allowed to send 
any nidroas, or oiroular rolativo to tho 
Soolaty in. Genoral to any othor Branch, ov District of tho 
Boolety without first obtaining the annction of the Lxeeutive 
Council to do so, and should any District or Branch violate 
this Rulo, it shall bo in the power of the Executive Council to 

r 


Addioas Choular. 
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abolish such offending. Distrial, ox Branch, and demand that 
“all books, papors, proparty, things, and monica whatsoovor bo. 
longing to tho Sooloty, he deapatchad to tho Tond Olfeo of 
tho Sovioty within a spocifled timo, and it shall ho the ey of 
tho“Distrist, or Branch to sony with this domnand, ond. if - 
tho demand ia not compliod with, it shall then bo logal for the 
Pxooutive Council to institute such prdceedings Haro & 
Court of Low. ad will enable them to reavver poscasion of the 
aforesaid books, papors, monioa, and things belonging to. the 
ety, a ; 
mbes Ifany momber, ov membors shall attempt, oithor pub- 
: lioly ox privately, to brenls wp tha Sosisty, 
“Attomptlng tobronk oy norform, or eauso to be porformad any adt, 
up the Booloty. or acts that might, in tho opinion of tho 
Executive Council, injuro tho Sociuty, such mensbor, ov mombere 
go offonding shall bo Jined v sum not less than Ry, 100, and in 
addition shall bo oxpolled tho Socioty by tho Excautive Counoil, 
‘and naver bo yo-adimitted, forfuiting ull boncfits of any. desoxips 
tion from tho Society, and any membor being aware that this 
Rulois ignored, or that any attompt is oven contemplated which. 
yany tond to injuro tho Soaioty in any way whatever, and shall: 
“fail to inform tho Hxeoutive Council of tho anime, ho shall be 
oxpallad tho Sociaty, forfoit all henefita ka may haye bdon 
“entitled to, and novor bo allowed to rejoin. 


9 reer neem 


SECTION Vi 


PUNISH MUN 


7%: Any oMcor or membor, with sueh oxeeptious horoinattor 
montionad, infringing any existing or fatuie 

Rowar of Tote Role or Bye-ly of this Sooiety to which no 
Fanibera, special ponnlty ia nltnehed, ahall bo ynished 
agoording. as \ majority of tho mombers ‘of 

the Branch to which he bulunga assomblod in Regular Maoting 
shiall docile, but no Branch shall lave the-powor to inflict a 
verter fluc upan uny individual member for one offence . than : 
Ra,,100, Branches shall aleo have the powor of guspguding - 
and’ expolling members belonging ta thelr Branch, for the 
infringomont of such Rulos na those pruiahments apply to, |” 
TX. No. Branch on have Sai to nn tho Shalem’ 

: of the Branch without fivat sonding a atate. 
Briel, Chale aonb of his offouod ta. tio District Come: 
“mites, (if thd Branch is attachod to a Diatrict, or if not to the 
Hxeoutive Council) but a Branch shall have power to tempor 

rily suspond tho Branch Chaiman from office, wd 
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TIT, The District Committees shall. have 


Diatrtot Commltteo, porar to punish, flne, suspond, ox expol any 


momber in ‘the District (axcapt the District Chairman) who 
shall infringo any existing, or future Rulo or Byo-law of the 
Sosicty to which no special ponalty ia attached, ie iH 


IV. The Toone ye asia sliel have power ba fine, sua 

pond, or oxpel any momberin tho Sooiat 

ExooullvaGouncl Coxeont tho Proaident) who shall infringo any 

existing or futuro Rule or Byo-law of tha Socioty to whi 
any spcoial ponalty is, or ia not attached. 


V.. The Exeoutive Council, if they have what they consider 
ane sufliciont evidence to prove the Prosidont is 

Pir erat * injuring, or has injured tha Society, . may 
. . suspend him from office, and may draw up a 
dleod of impeachment against him, which shall bo. civenlated 
among the Branches of tho Society for tho information of the 
mombors, A Specinl Committoo, comprised of six mombers, 
shall be slacbed by the members of tho Branches throughout 
the Society, Such Committeo shall investignio the charges 
againat the Prosident, and decido according to tho ovidende 


roooived, 

VI. Bronch, Chairman shall bo. tried by; 
aan Ginn, tho District Committee, and District Chain, 
man, man by tho Uxeoutive Counail only, 4 

VIL. ‘With auch peoaplion na Aten pantionee ee oat 
_ any mombor can bo punished, tho following 
Rulon to be ole reittew shall bo strictly obgorvod t= 


: Rorvad before mem: 


bors aro, poulhed (A) Evory offending mombor shall be: . 


for apostal olfuaos ¢ yyndo nequaintod with tho chargo or charges 


that. avo proforred agninat. him, by a lottor despatched 
to hia address under rogisterod cover through. tha post. office 
ton daya beforo tho day appointed for Uo meoting at which the 
onse.ia to bo brought forward, : : 

(B). Twa-thirda of tho votes of the mombore prosent ahalk 
bo necessity to prove the accused mombor guilty, ° 
; (0) Should tho offonding member fail to attend the meeting. 
i which: ho ig summoned, tho. onse shall bo decided in his 
abgonoe, . 


VIII, : Tho foro 
 Wxooption. 


oing ralo shall nob affect, or enneal, or nltox 
the Rulos respecting arrears of contribution 
or non-payment of dues, nor shell it affect, 





_ ganda]; or lex any- other Rule which admits of a mombor 
cbotog bummanily dealt.with, 9 , 
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IX, Any mombor who considora ho haa beon unjust) 
: at : unished by tho Branch to which ig ie 
shronlion Bravo Jongs, may, muy time within ono month from 
wen the date the pnnishmont waa inflicted 
appeal to the District Committan to havo his caso invostigate( 
by them, and should tho District Committea uphold tho “deoi. 
: ion ho may apponl to tho Exeontive Couneil through the 
District OMco for thom to investigato his cago, and. their dedi. 
sion’ shall bo final unless tho member appeal to tho noxt 
Dologate Meoting. 
X, Any momber who considera ho has boon wyjuatly 
a punished hy tho Committco of tho District 
jutpronl from tho within whose juriadiotion he resides, may, 
ueor Gommtiten within ono month from the date tho anat 
‘ mont was inflicted, appent to tho Txeoutive 
Council fora frosh investigation of his ease, and: should tho 
Execoutivo Council uphold tho decision of tho District Coma 
Amittoo, ho shall bo atliborly to appenl through tha Iixeoutive 
Counoil of tho Socicty to tho next Meeting of Dologatos for 
them to investigato his caso. and tho decision of tho Dologntos 
shall bo final, 
XI. Should tho Executive Counoil Unomsalvos punish any 
momber of tho Soaisty hy fine, ausponaion, 
fppeel from the Oy oxnulsion from membership in the Sooiaty, 
Hiyueuive Como, and sucht mombor feel himaelf aggrieved, 
i ee Wine ho may xequest tho Executive Connail to 
-gonvend & Special Committeo Mooting at the Mond OMaa to 
invesligato ond deaide upon lis ongo 3 sual on Committee 
shall be comprised of ono mombor fram cach District Com. 
“mittao in tho Society and to meut tho expenses thoy would 
incur thyough abtouding the Mocting to which they wore sum. 
moned j tho appellant, when making tho Appenl, shall doposit 
such a sun of monoy with tho Genoral “venanvor os shal 
dofray tho cost of their attendance. If tho decision of such 
Speoint Committeo is in favor of tho appellant, tho money 
deposited shall bo retuned to him, but should dt justify the 
conduot of the Mxeeutivo Council he shall forfeit anol portion 
of tho monoy as shall bo necessary to dofray. all oxponses; 
should io deposit ho mado, or ahould an jnanfllaiont sum .to 
moot tho exponsos bo deposited by the appellant, tha Exeontive 
Council shall doclino to canvono a Special Committea Moots 
ing. : : 
~ XID, All fitios duly imposod shall-bo reckoned ag nrroays-of 
“Result of pinniabe contributions, and shall. bo considered: ga 
inant Auer," monoy dua to tho Sooicty, and which, shall 
~ ho rocovernblo through a Court of Low; 






oloty. 


“Pilgibllity ot pera mont, ov any Island in tho Indian. Ocean, 
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XII. «Any membor snepended from boneflt shall be required 

to continue paying his contribntion durin 

Suapourton, his torm of suspension, and should he fal 

jnto arrears he shall ecenae to ben .momber of the Sooioty, 
and shall forfeit all payments lo may have mado to it a. 


‘guaponded mombor ehall not he allowed to voto, or spoak at 


any Meoting of tho Society, - 

XIV. Any momber who shall have heen expelled shall forfeit 
all monica ha may hava paid into the 
Socioty, or any of the Funds attached there. 
to, Ho shall aleo forfeit all rights and privileges he may have 
proviously enjoyed asa mombor of the Bocicty, and shall , 


Expulaion, 


‘gonse to bo a momber, 


XV. Any mombor who shall bo prosceuted by the Society; 

‘ shall, if convicted, cease to ba a mombor and 

Romlt of Provo. “shall forfois all monies ha shall havo paid into 

ution by tho Bor the Sooiaty or of any of tho Funds attached 
thereto. 





APPRNDIX. 
XVI. Tho Gonoral Seerotary shall, on application from any. 


- Branch of tho Sociaty, aupply it with one copy of Byo-laws 


suitable for a Branoh, which the. mombora at tho Branch may 
adopt in thoir ontiraty, or before adopting them thoy may altor, ’ 
oxpungo from, ov add to them, Int all auch. nltorations,. or: 
additions must. not bo at varianea with any of tho catnblished . 
Rulos of tha Society, and the Bye-lawa must he approved of 
by the mombara in tho Branch, and subsequently be submit. 
tol.to the Txecutivo Council for their approval bofore being 


put in operation, 





SECTION VI 


omnes 


Eans, Conrninurions, Bunnrira, &¢, 


“Any omployd in any way connoated with any. Railway 
in India, Burmah, Coylon, tho Straits Settle. 


ahall be oligible for admission into the So- 


, dloty on the following condition t~. 


Tate shall ha abla te rend and write 
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2nd—ITo shall he in amploymont at tho time hig nana ig 
submitted for admisaion into the Soaioty, 
8rd.—IIo shall agreo to conform, and autlimit to tho Ruleg 
aud Byo-laws of tho Sacioty that may bo in foreo when ho 
joins, and also to any additions av altorationa that may bo 
mado to or in thom at any future period in the manor herain, 
mentioned. 
TL, ‘With such oxcoptions, horoiuaflor mentioned, no person 
shall bo admitted as n Membor into this So» 
panne Into tho gioty after ib has beon duly regiatored until 
pick ho hea boon proposed, and aceonded, and 
approved of by three-fourths of tho mombora preaant at a 
Branch Mooting, and his joining foce, and ono montis subsorip. 
tion to tho Genoral Fund of tho Suciety have been paid, and 
in addition it shall ho necessary for him to pasa an oxamination 
to test his knowledgo of tho dntion pertaining to tho appoint. 
mont ho ocenpios in the Ruilway he holongs lo prior to boing 
admitiod n mombar, Should bo a nN witisfaclory oxamine 
tion and bo admitted a member of tho Sogiely, ho shall reoolva 
a Oertiflento of Compoloncy from tha Excantive Connell of the 
Sooioty, ailing to pasa the exuminntion ho shall not bo ad. 
mitted into the Souioty, hnt ho may renow hia application should 
ho sueceed in passing any subsequent examination hoforo duly 
authorized momhers of the Socialy, Any candidate for admig- 
sion into tho Sooioty who haw beon ‘in the service of his 
amployer for six ide and whoso compelenay and charactor 
aro vouched for by itis proposor and wooondor alll bo oxempt 
from passing any oxamination, 
Any porson subsovibing Tx, 20 annually to ay Fund 
. comnoctud with tla Saoiaty, shall, ao long 
Bragpfon vioe* aa ho continues aubaoribing, bo home on 


Patrons & Qovornaia, "i : 
eee te tho hookx of tho Sucioty aa a Governor, — 


any porson making x donation of Rs, L00 to any of the Inde 
of tho Sooioty xball bo horn on the books naa Vico-Patron, 
Vico- Patrons and Governors dhall poaseas tho right of attendin 
any Mocting of tho Suoiuty, and of apoaking thorent, but shal 
not bo cntitled to yolo on any anbjoot, nov shall they ba on- 
tilled to any bouoflia from tho’ Socioty, nor shall thoy bo xe. 
quired to pass any oxamination, 
IIL. Thera shall ho threo classes of mombora in tho Sooicty, 
Oleenifeations of UAmely Clase A, Class B, and Class C, with 
mombon soparato feos, subscriptions, nud paymonts, 
pertaining to onch olass, which mambors of 
the various olaegos shall pay nl aud aftor their admitiauca to 
tho Sovioty so long ax thoy dontinwe members of the Sooiety, 
Sunol foes slatl bo aa follows ;-— 
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7 
onc drng bncueanetpese gt Aout etn 
Ry A BR Rs, A, PB, 

Clasp A 12 4 0 2 0 0 

» Bw 7? 4+ 0 1 0 0 

* 0 8 il a 0 8 4 


And an anninal assessment payable in Sannary for all classes, 
of cight annus per member to reuerd cuclusively to @ Delegata 
Meeting Jund, 


TV, Should tho Pands of the Society be al any time insuffel- 
; enl to mack the demands for benefits, it 
Lovy. shall bo in the power of tho Executive 
Counail to put a levy on all membors of the Society, and such 
Jovy, if not paid by wy mombor, shall count aa nmroars of 
contribution, 
V, Should a membor belonging to Class B, wish to become 
Mombera tn alowor & IMomber of Class A, or should a mombor 
clas whahing to be  holouging to Clasy G, wish to bocomo a mem. 
Pee mowbur of «hor of class 1B, he shall he allowed to do so 
ee with tho anuotion of (he Exoantive Counail 
only, providing ho complies with gither of tho following condi- 
tions Jers, By paying up tho difference belweon the amount 
ho has paid into tho Society and tho amount he would havo paid 
in had ho belonged te tho Class ho wishes to become x membor 
of, Examplo—-A. mombor has bolonged to Class LB for two yours, 
and haa paid into the Sucloly Rs, 80-4, and wishos to join olass 
A. By paying anothor Ry. 80 in a hunp anim he can belong to 
Olngs A, oud hia momborship in that Gloss will count from tho date 
ho joinod Ute Susioty, Again, iba mombor has belonged ta Claaa 
O for two yours, and lias paid into tho Bocioly Ra. 18-4, 
nnd wiahes to join Class 33 ho can (lo so by paying in Ra 15 
in alump sum, and his momborship in Class Bo shall count 
from tho date he joind tho Sociaty, Secondly, A mombor 
oan bo admitted into a higher Class than tho one ho bolongs 
to by forfeiting portion of his torm of membership. Examplo—~ 
A mombor has bolongod to Clogs Bb for two years, and has 
paid into the Socioty Ra, 80—f, which amount would cover ton 
months’ mombership in Class A. If tho member is willing to 
forfeit fourtoon month momborship, he shall be admitted into 
Class A without making muy oxtra paymont. Again, 0 
momber has belonged to Class C fur two yonva, and paid into 
tho Booloty Rs, 16-6 which amount would caver nino mouths? 
momberahip in Claas B, If the member is willing to forfoit 
fifteen moulhe’ momborship ho shall bo admitted into Class B 
Without malsing any furthor peymonts; tho privilege of chang~ 
ing from o lower olass i n higher elngs shall only bo permitted 
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é 
opee a year, Any momber belodging to olusaea A, or B, who, 
fromsreducal cireumatances may desire to become a momber 
of classes B, or C, shall ho ollowed to do 80 providing ho 
obtain tho snnetion of tha Executive Coungil fiat, bit he 
shall not bo entilled to a refund of any of the money he may 
havo paid while a membor of the higher vluxs he helongod to, 
Phe privilogo of shunging from a higher lo a lower clags shall’ 
only bo pormitted oree to any member, 
é 7 ittea fy 

vi. Any Railway employé who has been ailmitiod it con» 
. formity with theaa Rulos, shall, ao long na ho 
Patriot of aus pays reyularly tho contributions aud monies 
wo }pllouss roquived of him, and doce not violate or 
infringe any of tho Rules, continua a member of this Society, 
and shold ho leave the servies of the Railway Company ho 
may bo employed by and obtain any other kind of omploy. 
ment, ho shall still continue a member su long ts ho pays his 
contributions and complica with the Rules of the Society, All 
subscriptions should bo paid in advance, ‘Tus for oxanple 
The atbscription for the emanth of Febimay ig due on the 
Sist January, divery member shall receive’ a Pass Book, or 
Pass Card which ho shall bo vequired to prowont when paying 
his subscriptions lo tho OMeer af’ the Bovloty appointed to ro« 
coiyo tho samo, and ho shall sntivly himself that the payment 
he has mado is correctly ontored, aud acknowledged fi his 
book, or on his cau, lo shall also reevive x distinet and 
soparato recoipt for Lho payment ha hns made, very membor 
should tnko groat caro of his Pass Boole, or Pass Curd, and the 
separalo receipt he reevives for cash payment, us should ho 
require bonollt heroaftor, ib would bo nedemary for him. to 
produoa both tho beok, or oatd, and tho leat 1oaeipt lio ro 
doived, before ho oun ohinin tho doxtrad heneflt, Lxeopt in 
ongos Whoro'mombors ara nob altnehed ty any Hench, uo pny» 
mnont of subsoription, o dues shall hu made by them savo ab a 
Branch Meoting, If a momber is wiable to attend tho Branch 
Mooting, ho may sond tho monoy along with hie hook, ar oud 
to the Mooting stating his reason for noneattondanco, Should 
& momber loso his Pass Book he can procs mother one from 
the [fead Oftico on payment of 8 annoy, 

‘VIE When tho money duo from any mombay amounts to 
dans tho sunt of two months! subscription, or whon 

‘ any membor is two mouths in arrears with 

hia subsoription, ho shall bo anaponded from all benofit, Whon 
tho money duo from any member amounts to tho sum of his 
subsoriptions for six months, or when any mombor is six 
months in axronra with his subscriptions, ho shall, with suohé 
excoption horcinaftor motioned in Rule.8 conso to bo a mombor 
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of the Sooiaty, and shall forfoit all money ho may have paidiihto 
tho Socioty, and alao all clnim he may Have upon tho Sboloty; 
but ho may bo re«ndmitted, if duly proposod, ash now momber, 
All fines, aud monoy owing by a momber and not paid whon 
duo shall bo considerad aa arrcars of contribution, Mombera in 
arrears aliall nob bo permitted to mako or second any proposi- 
tion for tho admission of enndidates, 
VEIL, Tho Uxoeutive Council may, at their disorotio#, pas 
f a reaolution ampoworing any Ofllecr of the 
Rogovary of AOR. Sooioty to racovar arronrs, oY moncy dag by 
any mombor of tho Socicly accarding to tho provisions men. 
tioned in Olewsvs 9 and 10 of the Act unter which this So- 
cioty ig vegistored, and aftor the sume due hava heon recovarod 
from stich mombor thoy may at ‘thoi disoretion expel him 
from met baealite by passing a resolution to that offeot, whon 
ho shall forfoit all olaim of nny description ho may have on tho 
Sosioty, and cease lo bo a member, 
Should any motuber, who is six months or moro in arroars 
; hb with his anvacription, provo to tho satisfagtion 
mare to abovo of the Lixcontive Counoil that ho hne fallon 
; into arrenrs through ciroumatanves beyond 
his own control, thoy, at thoir discrotion, shall permit him to pa 
up his arvoars, bul ho shall not bo ontitled to any boneft ‘tint 
tho total amount of suoh avvonys shall bo paid up. 
No momber who has allowed his subsoription, or paymont to 
fall twolvo mouths in arroars slinll bo allowod this priylloge, 


IX, The following shall ho tho seale of bonoft for those 
Soato of bouel miombers ontitled to recive bonoflt according 
onto of baud, ty thego Mulos md tho gonoral conditions 
herein apacifleds— : 
Olas A, Olass B, Gloss 0, 
, When out of peal Higa 
for throes montha, por 
month oe Ra 20 Ree 10 Re & 
If permanontly disnblod 
through an aceidont 
while in tho porform- 
ace of duty, for-lifo, 
por month wey 1B op OT ty 8 


After 12 yeara momber- 
ship if pormanontly dia- 
abled through blindnoss 

or paelyes for lilo por 

Uy 


mon won Woy 7 4 B 








( 50) 
ae Clings A; Class 3B) - Clase. C,: 
During sickness (hon . 

no sick pay is allowed 

by employer) for threo 

months, por month, at, ; 

tho rato of wy Ra 16 Rea 7 Re 8. 
Aftor 20 yonra’ mombor. 

abiip, if over 60 yonrs of by 
Ago, suporannuation al- 
glowanco for vonuindor 

f existence, yer. 
‘anonth nae gp RO ayo DG 
At death—to mombors i 

nomineo or nominess «. 4, 250 ,, 160 ,, 76 


Legal support wy Ub 7H OO 


XX. No membor shall bo outitled to any bonollt from: the 

4 Society who has got into trouble, ox beon 

ae oe diamisaad. throngh dimmkennes, — incompe- 
: toncy, neyleat of dnty, or proms miacouduat,: 
and when tho arvears of any momber smownt to.two months 
of hjs subscription to tho Socivty, le sliull forfeit all olaim to 
bonofit of ony doxeription whatever, No member, two months, 
or more in-prroars, shall be entilled to any. benefit ov asaiat« 
auco from the Sacicty fue ay cireumatuners that may happon 
tohim whilo so iu arrears, alllongh ha may anbacquently pay 
up hia arrears, No mombor shal be entitled to two descrip. 
tion of benofits at ono time withont tho sanetion of tho Bxo- 

outive Council, 

Evory mombor shall, when applying for bonoflt, produce his 
Pass Book, togathar with tha Ist recwint for payment of his, 
contribution and shall not receive ay. henoflt unless ho dooa 
Pane, thom. Wis rpplioation nig be mado to the Branch © 
10 last paid into, 

XL. Should any mamber he tistnissed (or invompatency he 
whall not, with suolt oxeeplion horoinatter - 
mentioned, recoive noi-enployment beneltt 
unless ho hold a proper Cortiflente of Com- 
petency from tho Hocioty proving ho waa qualified for tho 
appointmout ho held, ay member resigning hia situation with 
out firt proving to tho Uxoeutive Council that it is advisable: 
ho should do ao, aud ho ehull hava obtained their sanatioa: to’ 
suolt a stop, shall not be entitlod to any benofit, after aimembor 
has recelyed non-omployment donation lo must be.om eyed 
in somo situation for three consecutive months, and nob + ue 
arene before he shall have any alnim to donation again, «: 








Nowomployment 
Ronellt, 





( ol ) 

. Should aaembor hold a propor Certifiento of Compotorioy 

fram the Suciaty, ov showld & membor . be 
above Rilo when a OUly ofliciating in tho’ appointment. from 
mnombor is disniwert whieh he has been diwminsed for incompe- 
for incompoteney. tonay, he xhull reecive non-omploymont be« 
noflt, ov should if be.proved that a moember from: ciremmstanes | 

> beyond his own control has not had an opportunity of pags. 
ing thoexanination required hy the Soeiety, lo shall bo allowed 
nowemploymont donefit providing he pasa his oxamination im« 
modiatoly attor boing dismissod. ‘Lhe applicant iuat pasesthe 
examination before he reaoives tho bonelit allowed, ae 


Excoptim to thes 


XI. No member an ene Y sick beneft who iain 

- " “yeeoipt of any salary from tho company hi 

Bok bonoft is employed by, or tf tho malady, on dibeala 

ho suffers from has beon brought on through his own misconduot 

or noglect, norin miy caso. shall he raaoivo sick bonofit unless 

ho produga when applying for honeltt a cartificate signed. by 

a ee practitionor specifying tho naturo, and cause of his 
"Whos, ‘ 


& 

_ XII, Nomomber shall ne bl Viates to aot bonofit unless 
i : permanently disnbled, and:no membor #hall: 

Acatdent Bauellt. Tyg utitled to. this boneft who shall havo: 
caused tho injuries ho inay auffor from by: his own onvelosenesg 
or negleot, or incompatenay to excoute the duty he was pore 
forming at tho timo of tho acvident, Accidents caused while 
on duty through fits, ov ill-health ov a visitution of Providence 
shall. not. ba recognixed, Frao mombera of  tivolva yours? - 
mombership who may bo pormanontly dianbled through blind. 
ness or paralysis shall bo ontitled to suporammuntion allowance 


aooording to scale, 


XIV, Any membor making n fnlao atatomont of his ago on 
joining tho Sogiaty, shall forfoié all- claim to 
Supormmoation. gu porannuation, Snperauumation bonollt will 
bo ‘payable in any pure of tho civilized world exclusive of the 
ontrent rate of exchange, iftha suporamuated mombar forward 
a quartorly-stntoment sigued by o Juatica of the Ponca, and 
g-clargyman proving that ho is alive, ‘Tho Jxcoutive Coungil 
can, at theiv option aud with tho consent of a. suparannuatod. 
‘membor,.purchuso his allowance for Ra, 600 if the mombor 
‘holongs to. Class A, for Rs. 800 if ho belongs to Class LB, for 
Rs. 150-4f bio belongs to Cinss C, and after that paymont euch 
membershall have no further claim upon the Gonoral Fund 
he -Boataty, whatovor. 






(8. 


XV... Byory momber should, on joining tho Soefaty, nominate 
® in writing in the prosonce pf tha Soorotay 
Death books . * of tho Branch ho belougs to, and ome other 
witnoss, tho namo. and addrasa of tho person, on porsons--ha 
may Wish to recive this bonallt at iis death, and. should ho 
fail to-do ao, oy should the nomination form ho haa filled’ tn 
not bo produeed within one month alter his deuth, tho OMoorg 
of tha Branch to which the decoused momber helonged,: ahall 
ay the beneflt to such person, or porsous deomod, aud adnsi- 
ered: by thom to be tie porson outitled to recuive the same y 
avd tho racoipt of such poraon, or poraona for auch pay Monts 
shalahsolve the Sucioty from a7 further olaim that ma 
bagmade upon it on account of the tecoased mombor, The 
yécoipt of the porson, or persona who present’ tho nomination 
form, whether such poraon or om Aro, or wo not tha actin. 
al nominco, or nominees shall bo ovidenco of the paymont 
having boon made, and the Seatoty shall not ho liable for ay 
further demands that may bo mado upon ib in vespegt of the 
docensed mombor, _ 
XVI Legal assistnnco shall only be granted to a member: 
who is proreented for an alleged offenea whifo: 
Legal apport, — on aetuad duty. No mombor guilty of dyunkens. 
ness gross misconduct, or incompetonoy shall vecoive legal 
agsiatence, All cases in which legal anpport ia granted to 
a mombor should bo immediately reported to tho ond Ofeo, 
imo to olapyo bos XVIL, With auoh oxeoptiona hereinafter: 
toi monbora ara mautioued a member must hava belonged to 
ontitlod to bunoflt. tho Sooiaty, , . 


2 Six calendar months before ho shall bo entitled to Non-eni. 
* ploymont' Bonoflt, e 
‘Twolvo calondar moutha hefory ho shall bo entitled to Doath , 
Benofit, isp 
Twolvo calendar months hofora ha shall bo ontitled to. Slok” 
Benollt, 
Twelvo onlonday months before ho shall be ontitled to Logal. 
Support. ©. 
Two years boforo ho shall bo entitled to Accident Bonoflt, 


Twelve yours bofvro lie shall be antitled to any Superanau 
tion allowance, i : 
Any mombor ar mombors of any other Sooiaty, or Assoolat] 
Bxroption- to tho *8lgumating with this Sooiaty, alinll, “wi 
above Tule the approval of the members of this Sool 
: ee on tho recommondation of the 
«Council bo ontitlod nevording to their tem of mombe; 


i: 


a 
















( & ) 
voir own Sopldty, to tho benefits onumoratad in {hose Rules,"s0 
Jong as thoy econform'to tho Hules and Dyddaws of this 


Sociaty. 


% 


CVITT, All applications for besioflt sliall bo mado inwriting, 


: and shall ho aigned by tho applicant himsel 

: a sae for Bor and two (veo membera who are able to BUD. 

et Bs ae port tho atatoment made by. tho applicant, 
Cho application shall, with such exception herainatter mortion« 


ad, bo presonted hy the person who claima the bonefit, and. * 


snot by any other poraon, or tho benefit shall not bo paidg 
‘qpplioation forms will be supplied by tho Branch Svoretaryygy. 


“Should the porson; or porsons entitled by tho Rules of ts 
rs Society to the Daath benallt, bo residing ate 


Bxooption to above a dixtanao of over one hundred: miles from. 


Hi Rule, any Branch of tho Society, it shall not-be 
ieee for him, or thom to attond in person to recsive tho 
bonoft, but thair appliontion must bo signed by two dlergymen, 
or a justice of peace, (and accompanied hy a doctors oertifionte.: 
of,finnae.of death) or other persons whom tho offtcers of tha: 
Béanoh which jing to. disburse tha beneflt may npprovo of: 

» otherwise tho bonoefit shall net be paid, 


’ OKIX, All bonaftta, with each exceptions hereinafter Sac: 
an : tioned shall: be pad by the’ ‘Lversures of 
Cement of Bor the Brauch to which tho applicant belongs, 

aan on the written order of the Chatman 
proaided at tlio meeting which snnotioncd the paymont; bee: 
should a mamber bo romoved from tha Brauch he belongs-to 
Lefora the benef oan be paid. to him ho alinlt inform the 
Cyonenrvor what his futare addvesa will ba and the Treasurer shall: 
an ab hia onrtiost convenisnaa remit the bonolié to. the 
‘Dransurer at tho Branch whero tho momber hns gone requesting 
im to pay it to the mombar and obtain a recoipt from him, 


XX. In onsoa of gront urgonoy a Special Committee Mooting’ 
may be convoned at thea Branch to wilen 
ingot, ontoe tho applicant belongs, to decide upon any: 
nication for banaflt, NT ensos Whore a mombor is dismisee 
» od for imputed neglect of duty, shall be very cargfully enquired 
aby the Branok Commitice, ~ ie 
XL Any momber supporting. a faleo statement, or making 
Mer a falso coulgration for the purpose of obtnine 
arent i ing any beneft from the Society for any 
pe othor momber, shalt mako good any. loss 
tyiehall: sustain, be fod Re. 20, aud on a second 
ilar naturo bo oxpelled tho Socioty, 























fee 





ee : ( vt ) 











Any mambor who shall have dofrauddl tho Soak iy 

. by obtuining monay from the Sdbioty’a Fund 
$i Heongh fulsa pretences, or hy Tanking a, 
» . falao atatomont shall he oxpollad tha Sociaty, 


addition thereto shall ho prosecuted in-a Court of Ly, 
rot 


ofratidling 
Hoolaty. 





he: restora: to tha: Sovioty on domand tho amount’ 
inoyho:obtiined from it, ; 

, Should any membor m/aappropriato or disburse ary: 

vomiation Of the Funds of the Society oxcopt in’sudlt: 
pore Mae mannor as is atatod in Gheao’ Rulea, he shall: 
tof So bo requivad to vefund tha amount to tho: 
nd. Soaioty and shall be fined Re, 20, bo deprived’ 

vy. office ho may bo holding in tho Socisty, and shall bo 
ended from all bonefite for 12 months, and” for a sacond 
: offence shall be expelled the Sociaty, 


“XIV, Any membor or officer holonging to the Soctely, who 
efuent to dellvar Veftses on domand from propar authority ‘to: 
uty'<property or dolivar np any money, or proparly whieh he: 
povoyot tha Soctety’s may hava, or ought to lave in his possoga: 
wlionsdtdored todoe. gi on for which ho ie ngoountablo,.’ shall” 


ja. prosoouted ina Court.of Law and shall subaoquonily be: 
nl Society, ° Segall 















yalled the 


"V. All flnea vecoverod from mombors shall be romitted:to : 
‘ ; tho Head Olea direoty ‘hoy shall bo : 
Minow. Gavoted to forming tho nucléus ofa TP 
o eatablishment of an orphanage, or school in oonngxtt 
tho Soolaty, 


‘VI, Should any membar of the Soalety be prove 
oe of accepting a bribo from another man 
WS oy shonkd any mambar- be | proved @ 
ving a-bribo.to another mombor, or should a momber 
“proved gitilty of bribexy by tha Railway cg ned ho “he 
to, he aliall for tho firat oflonce be auspended from all -b 
afox.a period of twolvo months, and tho Bxeoutive Counal 
“ho-juetified in ciroulating his. name among all the Bi 
“oF the Society. Torasecond offence of a similar nati 
shall bo expelled tho Susiety, . ; 
- &XVIT, Any mombor of the Sooiety who shall be: 
uilty of druntenitess, av of being ‘unc 
influence of intoxicating liquor, or cilige 
suspended from all bonofite for twelve. mo 
d offence of'a: simini description hg 
doioty, -and.‘on* onch - oacngion “th 
c ‘ohvoulating’ shis..namo 
f ormatl 
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oP PBN DIX A: My 


BRANCH, 








tap 


sgt 
ed 


4 
; 


oe 
a 


we 


we 
Branch for the H ith 


ae ES OPEL LES BET EEE eS 
RECEIPTS, 
volneaD Voor from 98 mombors bolongiug tol 





DISBURSEARATK 


: : Romittad to ITond Ofico on ue 
sha vors belonging Lo Class A a 
yr Romilted to Woad Ofica on nogont 
hala ' hors Lolonging to Class B®, 
? J i Romitied to iToad Ofteo on webs 
hers belonging to Class 0 H 7 
fi ubbad {o,,.Laet Ofthea archi 
Rula Books 
Ramilied to Hoad Oise on eat Stijona.- 
hong ng 








Cl 
ealng Hes from 100 mombora ‘Dolonging to 


big Fe Fos from 100 monbors ‘bolonging to 


we vel om 






ae jes 
' 









Mouthly bial al from mombora bolong. 

ge ke 

Mtiy a contribution fram moiubown jalaigs 
ng to Class 

Monthly Sal inion from smomibova holong- 


























ing to Clann we ae wilh oes al of.” BENENITS DISBURSED 20 4 , 
Bnle of Rulo Books... ee re area 8} 0} fg Rages No, na ¥ x Dai (ibath)i| § 
4 v0. oom: (ie 
"MINE REOOVERED FROM MEMDRRS bbs ployment er ae 
I. i - 
rolean A Rog. No. 40, J. Brown fofetngin Guns Bow - 
setae 16, Head. spi 4 


Oe ae Raw. No 7, 0, dongs jufeinghng| 
tle 

* Qlnas 3, he No. “Tod, J. Boxo infringing} 
» Rule fb, Lag vee ‘ 
Class 1, Rog. No. 700 J, Ureon, lufringing 
( Rule to, Baud ae w aad 


DONATIONS, 
0. T, Millan, Haq 
A. G, Baunorjoo,., 


é 





100 
100 


syn Viee- Patrons os 
u vt 












J, Smith, Baq. ff 90 | 
i Hovorary Henion| KO, Mookerjoo.. |} go 


ae the owt 






































Roj silent, 800, Mornbor B40 a 
Regia. No, 850, “ombor finpaa 
logal ue 


oy 


CLASS C, 


Roglatored No, 600, Mombor Mtv, W. Ti ras, 
nou-omploymont .. } 
Rogiatarad No, 175, Aombor att Goo ont 














rage for the ua of the Bin syd 
ie 
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APPENDIX. B 


Anplioation for wdmission into the Sostety. 
Ro : 





at 


THE OHAURMAN, OFMIGERS AND MEMDERS, 


: BRANCH, 
New dmalyanated Saviety of Railway Servants in 
fc: Tntia, 
"Qanrnaey, 
te I, aged —syoars-born. in om 
tthe present time employed oa in the 
opartmont of tha : Ttailway . reapoote 
fully request to be admileed a momberof Class 5 of the 
Nay Amalgmnated Soointy af Raibway Servants in India, 2 
“havo bean in my presint sitimtion sand am willing to 












ndergo wn Oxamination Lo teat my compoteusy to potform tho 
itiog of the appointment Thold. 1 herewith deposit the sam 
“of Rupecs heing any joining fees, togother with -ono 
“month's subseription and coat of Kulesbook which J agreo to 
Morfoit if it whall bo proved Ehavo ever boon expelled. the So- 
goloty, for wilfully violating any of its Rules, or Bye-Laws, 
“Should I bo admitted into the Sucivty T promise Tuithtully to 

onform ta, rl abide by the ules aud Dyo-Laws of the Society 
PAN OVOTY romped, 
Witnoas iy aignative this aay of 1. 

Se rei signaturo 
ae roaidence 

: " Propeaa , 
fe Witnows Soooudlét vs ; 
b T bog ta propoas that My, fvho Jing 
ytondered the above appliontion la admitted a momber of tlie 
|Boolaty aflor vinlergoing: ateh exmmination as may be required, 
bolieve him to how vobpr, steady and industrious man, who 
jdovatandy his work, anid T further beliovo that ho hae nevor 
on oxpellad the Suciety for wilfully violating any of the Ruloa. 
Byo-Lawa, “ 

















Proposer’s Signature Rogister No, 
Residence ee 
T-bog to second tha above proposition.” ; 
* Bogonder’s Siguature, Rogistor No, -; 


eno6. 
ated 8-18, 


( mj 


Yo 
: MUG ILTATRMAN, G25TCRIA AND AEEATAEIO, 
dhianel, 


Dear Sina ann Basra, 
Were hive exuded Mar, 


and find him competent to perform the duties of his present 
appointinent, Tle in ubia wble to read dl wate, We recom. 
mend Ghint he bo whnitied a member ob the Saviety, amd he 
granted a Cortifionte of Competonoy ty the Maeentive Counall, 
We wee Geutlenten, 
Yours obechontly aud tratornally, 


Chairman Examining Commnition Register No. 
Member af Committee Riyixter Nu. 
Diltu Da, “e 


Dilly My 
Dato WK7 


pen wets 


ATPENDIX 0, 


. x 


NEW AMALGAMATED SOCIETY OF RATIWAY 
SERVANTS LN INDIA, 
Braneh 
1 : 
To 
Sin, 

Your applicution for adminsion together with the Report 
of the Conunitte of Bxmnnmtion wae lnid hofore tha mem. 
era aha Mentone ou the and 
the result boing fivernble you 
WH plow attend a Menting Uint will be held at the 


on tho when you will be duly envolled, 
Yous Haithfally 


Hranch, Secretary, 


cq ay 


APPENDIX D. 


merece mene 


FORM OP APELEGVELON ‘LO OPEN A BRANCTI 


HU CTEATRATAN, OFFICERS AND MEMBERS, 


Branch af the New Amalyamated Saciely 
up Railony Sevreauts in India, 
* 


GEN PLEsaan, 


© We, the ntderigned enplay és, are dosirons of having a 
Praneh of the New Amalgamated Sonivky of Yaihvay Servants 
| in Dadian opened at to Tay eudled the 
Thanh, “Ae believe that the establishment of sneha Branch 
' would promote the welfare of the Riulway employds residing 
ab void coudies to the: prosperity of the Soviety 
hy inorensinys the mime of its membes. Wa alao beliove 
that it would alvengthon the hounds of wien, and add to the 
power mul influence of the Asxovintion, Wo therefore res. 
> peatCully hoy you will forwmd this application to the Exceutive 
Cammeil of the Society, anppording with a recommendation 
that we be granted a Charter to enable us to open a Beanel 
nt Cho pluce, mod vnider Uke ide betore mentioned, Tf ony 
es veuont he pranted, we promise faithfully ta couform to anid 
. abide by Che Tithe ol the Suciety, 
Nanws Addvons  Qeenpations Tf a member alato Cho 
und Register No, 


‘ 
Pancreat 


RECOMMENDATION TO OPEN A BRANCIL 


Branch 
7 


To 
WS EXECUTIVE COUNCIL OF TIES NEW AMALGAMAT- 
JD BOCHYEY OF RATLAVAY SERVANTS UN UNDTA, 


Dean Suet any Bavrinen, : 
Thave tho honor to inform yon that ata Meoting of the 


mombers holonging to thia Branch held on the ; a 
application (herein attached) from Mews, 


(00) 


vequestiag permission lo open a Brauch of da Saoiot y at 
to he ealled the Hraneh wor ‘read, 
and after dno connideration ik wae revolved that this Branch 
shoukt recommend their mpi tae Jur nm ehaeter to he wrunted 
and that they be pornitted (o open a Araneh of the Suoioty at 
as requested by then, 
Ly order, 
Yorn fraternally, 


Branch Seoretary, 


APPENDIX E. 





APPLIGATION FOR A DIBTIVCT CHATRER 


Lo 
Ys Exxouriee Coun av crim New AMALGAMATED 
Sorry or Rageway Sinvanya i Inpra 


The application af the untlorsignod 
Branch aficers of the New Amats 
gamated Society of Railway Ser 
vants in futia, 


Ruavkorraniy Siewsen, 


That your npplientts having the welfare 
to tho Hovivty at heark aye desivaus of rendering the 
organization mor porteet wml of strengthening tho combina. 
tion by nniting the mombera at cha Roviety mare Closely to 
gather which in their opinion woul ho rssiateal ina grout 
measure if the Branches te which your applicants belong wore 
permitted to form thouaelves inte a Distriet Ineving ita ead 
Qunvtora ab » With the follnvine members bo holt 
the appoinvnonta xpecitied against their aime, 


Nano Chow lug, Nu, Prenit Oeaupation. Appolutment a 
Reahdences Vlelilot Chaty. 

pida, Wiatitat 

Hoeorolary, Digs 

taiot Dreunnren, 

Cymtaitles mau, 


( #1 ) 


The freo memhera in thea Dranchos which your applicants 
holong to exceed tha mmber required hy the Rutes, they thore« 
fore respoutfally bee that you will grant thom 1 Chartor or 
Warrant constituting tha Vranches thoy helong lo into a 
District wider the title ef he Distriet. 

Should ome requost be pranted we promise faithfully to bide 
by and conform: to the Rules mat the Byu-lawa of tho Sociaty, 


Applicants! Glan Rex. Now Nim of tho Ooi —-Nunabor of feao 


" Mawoh abe Ponitton Membors in 
alguntins tachud to, inhia tho Brauoh, 
Thanohi, 


Printed by TO, Buse & Co, Stanhope Press, 240, Bow-bacar Street, 
Claleutter 





New Amalgamated Soeety af Railway Fey 
in Badia, 
Heal Office, 7, Nonth Road, Mahal, No, P, 


Tinw Sueiely ix divided inte Bl Manche, vatahliched ¢ 
fallawing places, + 

East Indian Rallway. ‘oon, Cayn 
Allahabad, Buxae, Dinaporsy Sulibganee, Ranpere int, Naw 
Muldapora, Aasonanle, ineoganyge, Kite dhinedien, Hawral 

Eastern Bongal Railway. Kuvehrapar, 

Worthern Lengal State Rallwa 
Suidpur, Sav, 

KRajpootana State Railway. Ayr, p 
kui, Apuere, Delhi 

Madras Railway: Cwhbyoh, didhopott, Py 
bore, Sugmminnyalin, 

South Xrditam Uranelies ane ety formed at 

hinopoly, Negnpatan, wml Mahia. 

Holkar State Railway. huntwa, 

i Sind Punjab and Delhi Railwa: 
ashore, 

. Punjab Northern Stato Raliwa) 
Shader, 

Yndus Valley State Railway. ~A 
wohin, Mooltan, 

Tha Society Was ge Pee af staan at whieh thio Ten 
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t Pago 38, third lino, tho sign shonld be “+”, nob & X ”* as 
givon, , 


» Pago 82, ninth line, read in small crooks it is “Lolt” by a 
Jntoral, &o, 


» Pago f4, AMeonth line, read consist of ono “ part,” not ono 
« 1)? 
pail, 


, Pago 73, filth lino, laid “ with? their edges turned down. 
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PREACH, 
Ca Lied 


Ty offoring this book lo Tnapectors’ Assiatants in tho Engincoring 
Dopartmont of Railways, [must say that there is very liltle original 
matter in it; ib has simply been compiled from diferent soureen, 
and will be found bo contain information relating lo all subjects yn 
Inapeolor should have somo knowledyo of in connection with the 
ution ho is oxpeetod to porform, 

L havo avoided crowding tho pagos with references, and 7 will 
mention hore a fow of the books £ obtained material for this work, 
avo tho following Mord’ Nolog, Roorkea College Papors, Railway 
Construction by Blaphenson, "ext Book of Sciences, Well Boring, 
and several othor works. I have uso to thank many friends for 
tho cordial holp pivon me, and by moans of which J have beon ablo 
to add to guy limited atoule of knowledge, aud which T am doaivous 
to communionto fox the bonolth of othors, 7 beg to add that this 
work ia nob boing published from any lucrative motive, Int trom a 
desire to hanoft, and its priso will bo within (he yeach of the Tn. 
apootors’ Axssistunta, who ib is hoped will find it nsofal asa bool: of 
roforonce, 

‘Choro is something now to bo learnt noarly overy day, and 
LT trust to malo this book replote with information relating to ow: 
work as 1 gain moro oxporionca; any mistakes that nay appear, 
will bo roctiliod in ® second edition of this work, whish will bo 
publisher shoukl anfliciont ooonragomont bo given, and readors aro 
thorofore requostud kindly to communicato to the compiler any 
smistakos thoy may find, or additions which thoy think would add 
to tho naefulnosa of thia work. 
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CHAPTER T 
Dofinilions, Weights, Measures, Areas, Gubie Contents, &e, 


Ant the angles that can be made vonid ong point amomit to 
460 dyyrrees, that is, ll the angles that could bo made by straight 
linea Lorininating wh the same poink amonut bo 860 dograos, 

Ananglo lem Chin 800 dogreos is eatlod an aento anglo, moro 
than 00 dyygroes an oblinje angle, and exaaly 90 dogrooa a right 
angle, 

A girelo is a fienve boundud by a eneye eallod the ciroumfor. 
once, which ix equally distuat from na point wilhin culled tho contro, 
Tho cireuntferuney in titppound to ho divided into 860 equal parta, 
oallod degroun, 

Anevo of teivela isang part of tho ciremnforance. 

A ghord iy a vichtdine joining the tive extromitios of an aro, 

AL seymeub is uny pact of a circle bounded by an are and 
ily chord. 

A. tangent inline Hiab tonchos a digive without oulting ih 

Tho radios al a civelo ba nteaigchb ting deawe from tho centro 
to the airenmfurence, 

Tho disneter of a eivolo bia steaighh lino passing through tho 
contro aud Lermiatinge ub the chives foronce, 

A neolor ti any part of acivele bounded by anaes and two 
radii drawn bo iia extremities 

A triangle iy atigure of tired sides end threo anglos, 

A aquero dues foun ociial sicker and fom right anglos, 

Tiines are parallel when they have uo inglination to one 
another, 

A vootuysle ii parallolograut haying four right anglos, but 
tho opposite silos are only eynal, 

A vhomboid ia an oblique-unglod parallelogram, 

A 


4} 


4 


A vyhowlat is an oqnihiteral rhouthoidl avinge all ita aides 


oqnal, bib its angles obhiague, 
A dinggmal isn ripfht lime crossiyg a iyure, uid Cemuinating: at 


ita two opposite anylos. 
A trapovinm isa four-sided figure hay inyy nono of iy opposite 


sides parullol. 
. A trapozoid has ouly a pair of is opporito niday pavallol, 
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Cuba neha Co fb OS yaed 
Vey | 
A000 win ot 


Al prism iy a solid or body, whoa miubt ave any plano fignyos, 
which aro parallel, equal aud similay, amd its aides wre paral. 
Tologevarns. 

A none isa round pyrnid having a eirentur base, 

Cuba feat, 
{candy of chunam SH aeena 7 108 
1 paral - no, ogo 
7-23 paraha Terndy - 600 ha, 
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Hxplunatien of covtain charwolors Ghat will be found in this 
worlk :-~ 
SS Signitios plua av addition, 
- % nimus or mubtanetion. 
x i multipliention, 
orvline 
above and below J 
Au. 6.2 proportion. 
fi eanuuity. 
v/ Ht yout, 
| 


a/ eho rout, 


sipnifion division. 


nT ~ : 
Anas, 
_ haan ss porpandicnlar 
a 
Do. if vyuilatoral, square of any sido 
® a0, 

Whon threo niches ave piven, adil tho threo aides together, taleo 
half tho tho som; frome tho half an, sublyach each sido soparutoly, 
multiply tho hal! aad Cho theoo vomaindors continually togothor, 
tho aguaro roeb of the daub prodiat will bo tho area of the 
driangle, 


Crime 


SY parnllod aitos 
a 
Wenpesinia —« dingonat & 4 sum af porpendiontar, 


Trapowoid + ‘S porpoudiontar, 


‘ 
Cirele  dlinmetor os 678A L, 
or 
Siveumiforenen a O720h8, 
Tarabola 4 of base X altitnde, 
[lips (Granayerse axis X conjagnto axis) X °78F-L, 


Pa fini tha aren uf a cinadar ving, ov tho spans included bo- 
twean two congontrie cirelus--- 

Multiply the sun of tho vadii by thoir difference, and multi- 
Ply tho praduet Dy 8 L116 for the aren, 


d 


Come Can reg bu 


Priam ere ol bra os hoi lity 


Oylinder “> or x dla 
hoipeht 
Uona : or x , 


cache ay iaces & 

To find the hyputhonuse of a righteunglhd triangle, ald the 
sqnaroa of tho two logy logothor andl oxteret tho suave voob of the 
am, ‘Lo find ono low, anbtrack the sere of Choe other log from 
tho hypothowuso ond oxtract the squire root of tho dikovanga, 

To find the Aiumeter iad eivenatforrnes of a circle, tho one 
fy om tho othor. 

As 7 2 82 4. diamoter fo tho cirenmferonce, 

As 22 207+) civowmforenee lo dinmetor, 


Seislah Sa Seee( hice acters 
JON PENTA OF MS NEN 68. 


Choro aro throw ‘methods of calewliting contenta of om. 
bankmouts :—~ 

1. By averaging and arenas, 

8 By tho wmiddla avon, 

3, By tho prismoidal forumla. 

Tho fiesh ives unm aumonit whioh gadtondy tho aorragh amonuli 
tho acoond fills shorh of tho trite amount, hat’ the prigmoidal 
formule ives Tho corvoat anemib. The vl Coe thidings bho solidity 
of a primoid is, ald inte ono mim Hie demi of thie two ends 
and four times tho middle weetion, parulel te Crom, thon onossixth 
of this gum inullipliod hy the longte will be the eontenta 

Stan -? 


To Mrasuen Prega, Masi, &n, 


Tho following id a rough md vouly way to find eantenta of obr 
onlay tanks, wella, de 

Sqrave tho diamoter in tiohos and and off Gs vyrht-hand (yavo 
haa douboal, tho veal) will be jalloug in vach 8 feat (yard) 
of depth. ‘hts s+ 


Diamoter in inohor, — Tuchea, Square trohes, Callout aud yards, 
6 OXG +. Be oor 3° 





Hf) 


oe Pine gin Consens ow a Tara. 


Ef tho diamotor ia equal ovorywhera, 

Maltiply tha square af tha enpiee in inches by the dlopth 
and divide thy product by day, 

TE tho oantes ar bingy clieatober is larpor thin dhe onds, Square 
tho contro diamober in inehes, multiply it by 4, to whieh add the 
gqnave af Glo dismetor af tho ond, then mudbiply this hy the lougth 
of tho ake and divide hy 1077, 


To Foun a ote ANane wre A Qiar on Misasurma arn, 


Taleo LO on the dina, 80 for tho porpondicular, and G0 for tho 
hypothonuse. 


Velocity dev the middle af stream in found by observing the 
distance v flontinge boly goos over ina given tine, 

‘Who discharge of a viver is found ly maltiplying the seotional 
aren by tho monn volooity. 

Polovtty of Dight—Light travels ab the vale of 192000 milus 
por sucand nowy. 

Volority af Sound, ~Lb has boon Tod that sound travels ab 
tho rato at wbout PUL foot por second ora mile in tg seconds 5 
aud therofora hy peoportion any diskmeo may be found vorrespond. 
ing to any givon dime, et, multiply tho given Gime in sounds 
by (M4 for bho eorrospondiny dtstanco in foal, or talo yor the 
given tino Lor the dintanoo in given miler. 


Yo Pinry tia Numons oy Cannot any Weowraveu Vissi orp, 


Multiply longth in inches by broadth in inches, aud by depth, 
ininghes and divide the total by 277-274, the quobiont will give 
tho nnubor of gallons in tha vessel, 
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CHAPTER TL. 
Nixing, ranging and Laying out of Line, 

Detormination of Route, Ta the Inyinge out of Railways tho 
most imporlanb point to bo consitorad js tho detommuaiubion of ite 
route, or gouaral course, ‘Tho primary ebyoot is ually tho eon. 
nochion of tivo distant towny, ib om double ta obtain the mosh 
divcot and shorloy) mouny of commmunontion, bat muny dittoultios 
on avvonnt of tho nature of tho connbry, &e., presont Ulemsulves to 
an Buginoor, who with moh care amd conndoration hay bo oxaning 
the district, agscortum tho courses of the valloya and lulls; and 
makes gonoral onquiries ay Lo Che native of tho atraby, the ponition, 
population and teade of (ho ueyghbourings (own, and all othor 
points which may affeeé Tins eleation. Ps than skotehos ont ono 
my moro lings on a map which appt to dum to be most advan 
goons: bhava ho has carefully survoyod aod lovellod over, luving 
oss lovols talon by whivh ho quay bo able to ascertain whothor 
wy bonofib may bo obtained by deviating fram the line ab first 
ud down. Being thi in possowion of all Cho naees ary inform. 
ation, ho finally dotormines the eonrioe of the ling, whieh 1s thon 
Janid down upon a plan aul alse mined on the geound hy pogs 
drivon ab propor inturvaly (generally GO foot aparQ; very ourofal 
lovols aro thon (akon ovay tho dine Care imacked out, every andulas 
Sion in the surface of Cho promi beuye taken nabio of, tho width 
wf every alromn, river, can, cond, Ae it measured, ad also tho 
ovol of itd murfana, ant tho exact anyele (entlodt Cie angele of sleow) 
whioh its divochion makes with (hat af the ling. Mra those level, 
4 goolion is fommead reprasentnyy on paper, the widulations of tho 
ground, which ab ono denote tha pouty to bo adeplid and 
will show tho roquivad ombanlanenty vultingey do. Tb is a mabler 
of road unportanes, that tho tue of rats should dovinte es little ag 
posstblo frouvn porleetly alrayght and level line, ‘Miearationlly bho 
bosh ws that which ve porfeotly uteaieht and level theoughout ity 
gours®, la praotieo neh a ling i aud bumabls, ewig to the Inrgo 
antlay which suoh a slop inal antait, nud the obligation to con 
abueb Lranchos to gorve Utose fawn, lye Co Che right ox loft of 
tho straight line, which town a line with moderato enrves night 

perhaps Taye bean made fy pass thong 


RADIUS OF A GURVE, 





Por Diseriepion see TO Pate, 


? 


views, Pho natural unavonnos4 of the earth ta surface males 
the wao of curves im railways absolutely necossuvy, that tho uaarest 
prachienble level may ho ntlained by avowing hills, and othor 
clovationy, by winding vend Chon bases by means of curves, 
whioh are alan equuly necovry in avoiding: othor matural and 
avufiginl obsdruetions, such ny rivers, Inkos, swamps, &a, also 
towny, pavics, plowiuve promids, Gus thas a preat saving ts mado in 
tho expenaos of construction. Sharp emves where unavoidable 
should bo brenght av new ay possthly to a station, and on no 
account on sloep inclines, Carves should, if possible, bo mado on 
the portions of tho tino whieh ave eithor on tho surfave or ombonie 
od, and nob in deep eulting, whore tho eneving would provent a 
oloay view of the lino for any distuneo bois obtained, In Railway 
practigo tho curves adoptud ave aves of citelos, and when the curyo 
is composed of tive or more having a eonmon tungont, and their 
quneavitias tamnod in opposite divuutions, 16 is called a Sorpontine 
or Seeurve, As it in desirable that one should have an ides how 
a enrve ja laid outs a simple way of ranging curves by offsets in 
equal chords 1 priven in annoxed aketoh, 


ONseta ab tho ond of thy frat chain from Tangont point of 
Railway curvos iv yiven inn tnblo to bo found in the Appondix, 
Tho aleaight portions of (ho railway avo always fivst laid out, and 
avo in wll cies tangonts to tho onvves ab tho tormini. 


Gradionta, Crudiont¢ avo ayonly ascondingg or desconding 
portions of Railway. Whon practioable thoy should viso cach way 
towardy owontnlion, so Chet tho train may lesson specd whon 
approaching tho Station, and ablain spood in loaving it, In long 
inclines ib is dosirable to form oceasionally short level portiona, 
which whilo thay cheek the speed of descouding tains matorially 
agyial Lhose acon ings. 


After tha route hay boon doteyminod npon, tho centro lino ig 
marked out by the Mnginoor by siakos driyon in ab propor intor- 
vala, giving hoth tho lino and lovel of the rails, afler which pogs 
for tho top and slopes ave given and tho bank, road, or cutting is 
preceodod with. 


ao 


CHADIUGR UL. 


Kavdinork, 


Thy earthwork ix the foundation and mppurt of the wholg 
gu porstruel are, wid such mush boa wiormly tin, he ambianks 
mons of he Madras Rulway cousictofa bis af 20 feck wile fop 
a single linn, and Oe teot bar a doable line of Rahway: with slopes 
on ote sides Tin pdaygle diner 16 feet of Tho dave die to Che sere 
and the vomtainnys 4 duet lo the north of Cho contra lui. he 
annoxol nections represent an cubankivent and ouatting, fully 
formad, with doped, Qo, tira amyte dine of Rubway. 

Tho breadth of Marmation of Tae depends upon tha Haug, 
or clow distance baboon the rathiobie track, ho admlans af tragles 
aul bho clear space between tho vai af eaeh teaek, the apneon lott 
ontaity of thom for projection ol carrey, and for mon on foot 
and tho additional space Sor vlopored ballet, ey Tho following 
aro oxtnplos. 


Sanegle Linen, Donhlo Lino, 
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Conaertviios or Ratio. 


Bunks of very bad saila, like thay ov tian, ave sent imes saised 
in Vifls ov Inyors of 8 orb feeb euch, each layer boing woll rimmed 
oy nottled, no ter to be concave on top. Phin iia expansive mode, 
Tho Dusk plan is to carry out tho duals, in fave pavatlol rows ov 
vidos, Lorminyg together bho Cul intended width aud to fll in tho 
intormadinia span by subsequonk tippins. ‘his ia largely prac« 
tigod for bad coil, Uavreak wllowiien in mare for bho netlling of 
tho matovial of the hank, und tine is given for thin aottling to 
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ceo befave the hallant os prt on or the rails and sluepors laid, 
Whore lovel crossing avo cmployod it is usual to pave betweon tho 
lines of raily, and to seme distuneo un cither side, to prevent the 
sinking of Uhe (rack, abrasion of tho iron, and straining of tho 
fastoninygs, front the passiyge of henvy wagons. In all casos, during 
tho fomnation of crmnakments, the protest care is akon to oxoludoe 
water, uNU the suefages are dinishad and uhe drains complotad. 


Alopear Vis desirable, as fay as oxpouso is concornod, that 
tho slopes of the niles of ombunkmonts, and entlings, shonld be 
formad us aleop as the stete of whieh thoy are composed will 
allow, No ganoral rule, howover, emi bo given for the slopo ab 
which ho sides of bnaks nid cuttings will stand, oven whon the dos- 
oription of soil in piven, huentns (hove avo such a vavioly of elveum- 
gumoos by which thoy ave affoetod in ontbings + most Ieinds of alone 
will stunc vorticully, halle 4 fo 1, sand and gravel Lf to 1, and clay 
at aboub 2 oto 1. Many mothods have boon adopted to prevont 
slips from taking placo, ut one of tho simplost moans is thorough 
drainage, without which the best description of growud will in 
time bo acted upou by the combined action of land springs and 
tho wealhor, ‘Sho ombankments demand the use of every possible 
procaution to euire their solidity, nob only on account of thoir 
giza, bub heeanse the vibration imparted to thom by tho passing 
drains groubly inevenses thoir tondeney to slip. hoe oxponso and 
ting required to forme them in layers efton forbid tho adoption of 
thab mothed, ‘Nhey avo weudlly coustenetod by raising thom bo their 
full height at ona ond, and so envyings thom onward, Tho tops of 
omlankmonts mud the bettoma of excavations aro brought to a 
hoight called the “ Pomuation Level” ahout 2 foot below tho 
intondod loyal of tho rails, and thon shaped with a fall from the 
middle to each sido, in urdor bo drain off the water which falls upor 


thom, 


Drainaya, Cho thorough dvainago of axcavations by ditchos, 
ovosn drains, &o., is of tho highest importanca,  ‘Thoiv sidos ofton 
roquire to be mupportod by votuining walls, Waar is a grout do- 
siruying: alontout, uid its remoyad from the rond bed is vory necos- 
sary. ‘Phe action and effects of wator, althongh daily exhibited, 

u 
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tay bo brivfly recapitulated. Water running of the aurfies 
dissolvos aut washua tho earth, senleing tho ron bed ant éltoking 
the ditohes, When soatont tho read butt lowes ite Hrmmesa, end thy 
ballast sinks irroynlavly; this displiees the anole, bhi inareasing 
tho vosintanca, and adding greatly Co tho won and tear of beth 
brack andl machinery. Whon tho ballast ainke, many of the sleop. 
ora will bo loft olouw and mngings by tho rail, 'Phoso on dhe pass 
azo of n train detloot deoply, thas opposing a heavy jerado againgt 
the whouls, Wutlor standing vlogs to earthwork is sometimes ine 
juvious, No imation what may bo tho height of an onbankmont of 
olay or sand, wator will vise lo the top, being: ourvied by absorption 
and will produce all tho offots jrab atutod. Water not only dow 
stroys the colwsion of tho mnloril of the vol bol, bat swolls its 
bulk, Incuttings, wator will convert tho whole youd bed inéo mud. 
Whonovor this dios in tho sna it ia partly dissipatod in dist, whilo 
dayoy soils will slink and crack in every civevtion. Partial satan. 
tion, und ovonsional washing of banks, are salticiont to disturh the 
track, although perhaps not to an inconveniont oxtont, and in auch 
cago the iron is more ov losy braised, tho fislonings abraded, tho olaive 
brokon, the rosistarce augmontod, und Gherehy Che sonsnmption of fro} 
inerensod and tho whole wear wud tear ptoatly entianeudl. hough 
drainago rouat provide for tho imimudiaty removal af Talling wator 
from thy surface of tho earthwork, it mst out olf the eommunions 
tion of water from the topa of sfopex, and natn point bolow bho vuily; 
ad ib must voduos tha fares, taut oonduet mway the dischurgo of 
oxoonding currents an stapes, Oeuinayge aay thorefure hy eon 
sidovod widor thing bande: Ghat of the yea hod, that of slopes, and 
local surfaco drainage by ballusi, the beat will ho considored andor 
tho hond of butlast. 


Urainage af road bedom'hoe farmation level is mado suitioiontly 
wide fo give a good interval hatwoun the wail mid the ditoh, a lovol 
apaeo boinge Jolt botween bho botlons af tho hullast and tho odgo of 
diteh, on whiah any wash ourriod from the voad bod inny vest with 
oub choking tho drainyze ; nu similir spree ig usally left onisido os 
tho ditoh in anttings, Miwh attention ia paid de outting tho 
ditches strairht amd at an ermal clistiunee from ie braale at all 
Pointe in thetic longth, se thas whatever thy rout bud may axpand 


— 


il 


fron watar, the awelling would ba equal ab all points. Tho 
inelination of tho ditoh ia ourefully abbénded to, ao that they 
shall nob aerve aa toservoirs Cor plagnant wator, tho nearest outlets 
boing songht into avery noighhouring watorouurse of auloiont ox- 
tont and aalivity to support tho required discharge, 


Drainage of alupramAt tho bop of cuttings through geound 
whioh is loval i bransvurse xogtion ditches ure mulo on beth sicdos, 
to provont tho anrfuce wator of tho adjavont folds from washing: 
down tho slopox, 'Thoso dilwhes avo gonevally sob woll back from 
the algo of tho outtings, so that the wator shall nob broal 
through aud cause slips, Th cuttings in sideling ground tho top 
ditch is mute on tho uppor sido only. ‘hosa cresé ditehos avo 
oavviod oud mid havo thuir outfall ab tho onds of tho oubtings, ‘ho 
bottom ditches have only to russivo tho drainage of tho slopos, 
Tho rurfao of tho slopo muy bo intorsvatod by'numorauashallow opou 
dvains (spulo drains as thoy avo oulled) runing cithor straight 
down from tho top to tho bottom, or diagonally och way ao as bo 
form a continual lite WW on the faco of tho work, ‘Iho slopor of 
ambankinenta require ogeasion swtrfaco or spadu dvains for tho 
doseont of rain wator, ‘Choy avo gonorelly provided also with 
bottom deaink, Those not only provent tho baso from boing torn 
way lay the wetor, bub thay provont also tho souetng of tho bank 
by tho alanding water, which might othorwiso cnlloot around ib 
ho most promingnt plus for draining alopos of oudtings avo undor- 
ground perforatad oarthon pipes, grayol or other porony sabe 
stancos in tho fave of the slopo, Mao dey wolla sunk porpondionlarly 
in tho slopes wl drainod hy nndorground pipos. ‘lo tho solidity 
nnd thorough deainugo of tho ourthwork of railways must bo abbris 
butod wv large purt of tholr oeonomy of maintonanoo and mach of 
tho oconomy of tuol with whiok thoy oro mn, ‘Cho support boing 
firm and the taslonings mnple, tho travk vomains smooth and the 


troing run quivtly, 


Sido channels in outtingn should bo opt at a good dopth 
bolow lovel of the rails; thoy should bo sunie bolow formation levol, 
which ia 2 foot below vail lovel. In cuttings whore rovk ja noar or 
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above formation, ib wonld bo well af posable to ventaye tho rool 
down to a dopth that will provent tho law Troi javving. 


Ballast. —Bullust is onployot on the top of tho formation gar. 
faco in which tha sloopora aro omboddol whisk curry the chats 
and vaily, w groub varloly of matorints ave nyo uy Dallngt on Wag. 
lish Railways. ‘Uhoso are broken atone, buat clay, ciidor, sand, 
sholla, brokon brivks, mul coulis or wm dteoal, "Tho preforenge bang 
bebwoon broken stono and gravel, aad whore bho better liu wat. 
al mixturo of cloan suud, ib iy probably proferrad in most vasos, 
Tho ballast hag four distinos vlliees to porform, Eb muwst fies? of all 
Qistribuio tho bunvings of bho teak over ble suvtaea af bho onedh 
work; second, ib mush ounting the beack in plies; find, ib must 
goonro tho drainage of tho surface, and lastly ib mmat, by ity oltaraa. 
tor givo a corlain olastivity to tho rowl uniformly intormedinto 
botwoon tho rigidity of rook, or the hard batloma of eutiings, and 
tho wouknoss and goftnoss of vommon garth. ‘Tho dupth of lillagt 
ia gonorally 2 lout, 1 fool of whieh is ontivoly under tho sloopors, 
the vost around and above than. la fivtin we find Ghia Sunkor, 
brokon stone, broken brick and sundae iumaly omployod for 
ballasting, ‘Lho primiwy objeot of ballast is to dinteibulo the 
woighb of tho track and upplind Jond over tho anfaco of the 
cavbhiwork: bonoath, enue in ballasting thid objooh should oxposially 
bo kopb in viow. ‘Pho varthwork ix in no gave fitted to sustain 
ony load unbil ib ia thoronghly deainud, ay ballast bowl fulfils ite 
purpoxo whon it is providod of guod ipiality, and in aniiioiont quanti. 
ty ib ntay bo conaladed that aban fave {vob depth of alone ballast 
will goonvo all tho following comtitions., fired dintvibution of the 
baaring of tho applied lond. This provimta the oruahing of tho 
Youd bod. Seound, hy onclosing tho sloopors on all sides, the traoke 
ix hold steadily in place, amd tho trains ma quiotly, Tho sleopers 
aro also protectod from duoay whon thas onolosod. Whied, drain. 
ngo iv seouved, tho anvfaca water ruining Unrough to tho odgos. 
No depth nov oxoellonca af ballaat, however, ean oomponaato Lor 
insulliviont dyaimygo of the earthwork, Tho ballast fs nob wator 
proof itsolf, while if the ditchos are nob well oponod {ho road bod 
Honeath will Le constantly saturated hy whaarption af water from 
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tho slopes, FonrtA, with the usual mnteriuls a cortain olasticily 
is interposed betweon the track and curthbed. Fifth, ballast to 
be goad nish he olen, mul must he suel that docs nat rise, aa 
aomotinos sind hy rising: does gront injury to Lhe engine machinery 
and by ia prosonca on {Ito broad of tha pail greatly inevenses the 
resintunca mul thereby preatly nugimonts tho work of the Looo- 
motives 


ferment meet (J terete 
Runes 10 ne onpnrvid my Bannasring, 


On tho completion of tho working of & ballast brain a report 
showld bo aonb to tho Wngineer, slating whothor tho whole of the 
bullast stacked by contractor hins boon romoved, so that if any 
yomain ib should bo measured bofure the contractor bo allowed to 
ainok again, 


All Dallagt wagons should bo kept in lay-byos, and scoured go 
thal thoy cannot bo {akon by other Departments, and should not 
bo vomovud without notico boing givon lo Mio Hnginoor. 


Ballakt khould not bo allawad closo to tho imer sido of tho 
rails, an fl facilitates the throwing up of Uo ballast by tho flanges 
of tho wheels of veliivles, and (his is linblo fo injuro tho goaring in 
onion as well as inerensing the friction aud is liwhlo bo make tha 
beavings of the veliicloy run hot. Lt should bo kept in tho innor 
silo nv Jew ns tho Jead of tho top of tho fishpintos and on 
tho ontsitle low onough to ahow all tho koys, and it should’ 
bo dopositod elear of the lino ab a disiance of & foot at least, 
and muat nob block up sido ditchos and provont froe drainage, 
It shonld he dopositud on flat plicos, go that accurate moasure- 
monts could bo taken, 

Ballast pils should not bo within 80 foot of Govornment Tole« 
graph posts. 


Grono for ballast traing is procurabla at gronsing stations, on 
applying to tho Station Mastor and granting him o vecoipt Lov the 
samo, 


if . 
RANGING UURVES BY OFPSHTS IN EQUAL CLOORDS, 


Leb ID, Ay ghg® be the tangontinl portions of a railway, tho ox. 
tromitics A ond gb ol whioh arg required to bo unitud hy the oir 
lar onrve A hte whioh UL Ay gq! shall bo Unigonts, tho vading 
of tho ourvo being given. 


Tob the radius in thia case ho 80 chads, ov one inilo ; prolong 
tho tangont IL A a diatuncu A P*51 chain; thon opporite 80 in 
tho tablo No. 1 ab tho ond of tho bools is found dt inches p % 
which sob off at right angloa lo A 2, this givingy the first point in 
tho curve. Ln tho direction Ag mensnro yp 22-1 chain, and sot 
off p® g! twice pg LOH XZ--O0 inahes, ad vies angles bo gy 
thon g! is tho seoond point in the envye. ‘Thia laxb oporstion wust 
bo repealod til tho curve shall hare bean seb ont to tio point gt 
Tasily gp boing measured «1 chain, in tho divostion g qh the 
offsot 8 g& wilh bo found 05 fuchos tho fire offset py, thus 
proving tho accuracy of the worl, In this mannor the oporation 
is conductod, whatuver nay be the loath of Oi onrye, 


smnnttea? “3 WIL: Nyredmres 
CHAPTER LY, 
Pormanont Way. 


Traying ot af Permanent Way-W will new procood to do 
roviba tha mavner in which tha iron ron in dnd on tho bank, or 
cutting already formed. On an embankment ov sath road the pots 
ave first arranged, as nearly asx posaible in the requirod line, the 
tio-bara avo thou put in, nnd fixad hy tho gil and voltors 5 tho rail 
ia pub into tho chairs, and aftor another bo raila have boon dealt 
with in tho sumo manner, thoy aro joinad togothor by two fish 
platos, whieh avo Inid nidownyr, and fixed to both raila, by four 
serowa amd nulx, tho keys being pub in batwoun tho rail and tho 
ontor-aide of the chair, and atrnck with a hammer. Provions to 
this being done, it iy yory devirallo that a washor of dths or } of 
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an duch bo oitrodteet betwern the ene of the rail, ao aa to allow 
for oxpansion., Suven puts sro generally wnod wndor a°20 foot O5lb, 
yell, thety dis(aued apeet ax follows :—~ 


Brom joint uf rail 1 foob 8 inehos first pot. 
hogy vee second 4, 
Boy 9 4 Uhiel 
4) meee fourth ,, 
8, 9 , fth ,, 


By ee nixth y 
Ly, 8 4, soventh,, 


After tho vaild have heen laid as pvoviously described, they 
avo brought lo tho required position by slucing, ar in othor words 
mon with orowhars, ona ond in their hunds, and tho other ond 
nudey tho rail, and backs tnenod to the sido on which tho rails 
have ta be moved, givo tho raily simuliancons jorks which bring 
thom into the required position, After this has beon done the 
rails should be Jilted if required, 0 ta to piererve an even position 
longthwayx, and thia ix dono hy wu levar, which lifts the raila whilo 
tho pots aro being packed, ‘The packing of tho pots is dono by 
crowhava inacrliat inky Ue heloa al Uno Lop af the pota, while with 
tho feeb ballast is pushed inte it, and it Uns gots (Med. ho 
system generally adopted of laying the Permanent Way on hard or 
rocky rons, ix pronevatly that of fixhyg tho raila on iron chairs, 
apiked hy trenmls, mut mpportint upon wooden sleopors, placod at 
intorvals, thy samo as that praviously deserthed for tho pots, the 
koys pubin bedwoot Cho rail aul oulor-sida of chair 5 tho chairs hava 
to ba placard on tho sleeper ab a distance la suit the propor gauge 
of tho Railway, Ure eloepars should be carefully hand packed both 
wider and avound them. Ou a girder bridge the woodon sleepors 
ave put on tho girders, Uso chairs come on thom, and tho rails aro 
fixot jn thom, ‘l'ho sleepers aro fixed on to tho girdora by sorews 
and nuts called Dogebolls, (he hend of Uo Lolé being tightly fixed 
under tho flango af the girders, four dog-bolls aro usod for each 
sleeper, two for the oulur and two for the inner flangos of tho 
girder; the pirdora again avo fixed ov tho masonry by oil] bolts, 
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Which mu introdueod Urromh the bed plates of the givdora, tuto 
tho oill stones, which have holes yunehod in them, amt molten load 


ia poured into thom bo keep Uho belts fein, 


Peamanont Way on raves. La order to duninish the danger 
of carriages loaving Gho mals, ibs uenal, inorder fo counteract the 
contrifugal foree, to give a (mmversa slope to the simfaeu of the 
rails of « curvo teshnivelly termed tho eant, "ho wheels ol a rail. 
way onmingo wo made slightly conie, wo that Che clamuter of tho 
whool, on tho ontorside ws about hall an inek lesa than aty dinmetor 
on ils innor side near tho flango. The effect of this chferunce is to 
koop tho oumriago in ily propor position, in thy contye of the rail. 
way, and to provont tho thiages af the wheel been coming into 
vontack with tho ruila, ‘Che wheols being made vom, thoy havo 
y aolf-adjusting action, whieh ix foul sufliewit to preserve the 
oavriagos in their propor pesition upon the auls, on those portjons 
of tho lino whioh avo straight; but on a eneve, n now forgo, tho 
oontrifugal forve is culled into play, hy whieh the carvigso i4 solicit. 
od bo movoin a straight ling, (he more aotion of tho couival whoels 
ia not anfigiont to countornel tho londoucy of bho eneringo to move 
in 9 abraight dircotion, nnd to as thom to fellow the gourse of 
tho roquirod curve. ‘Lo effect this, thurefure, and pvovout, as much 
ag possible, contact bubwoon thy flanges al Uhe whouls and tho rail, 
wothor moms hay boon dovined of thymwine the oneriage over 
to tho oppesite sido to tu on whieh tho eonteafiyal force tonds 
to koop thom, ‘Uhis mona condiabs ii vantiyg the mal on tho outer 
sido of tha ourvo to nevrlain hoight above that on tho inno sido, 
by which tha onrve hag a tundengy grvon it to slide buwards tho 
iunor side, tho hoight, ov, av itis Lormod, aqereedemelion af the oudar 
veil boing so adjusted, that this tonduney, with the combinod offect 
of tho conioul whevly, id jist mitigiont fo balunes the conteitigl 
foros, ‘Tho following itu aimplo vale Loy ualenlating: tho voquived 


Nft of the ontor vail, Tat ov be tho aperd dt imles an how. Lho 
‘ 
cand for oontrifugal force is equal ta guage % 4, sine Ono-halt 


of tho cant should he gayon hy raising thi outer rail above tho 


aw, 


‘ £ 
lovol of tha contro lino, the othor by doprosaing the innox rail; 
Anothor rule, alrotoh a thin lino 66 foob long on the ourve fol 
which you want to find tho auper-clovalion, measure the versid 
sine, and bo this add ono and « helf moh, which would be tho out’ 
reqairod, ‘The voraod sino in this onso would be tho measured diss 
typioa from 88 fout on tho atrotohod line to tho curve. 


Bapansion.—In laying Pormanont Way, ollowance shonld ho 
‘mado for the contraction and oxpanmon of tho motal, Tho holos 
“in the fahplatoa aro {tha ‘of an inch in diamotor, and tho bolts by 
which the fishos aro fastonod to tho rails, havo a dinmotor of Sths 
Hof an inch, a fourth of an inoh is thorofore allowed for oxpausion, 
‘but ia some placns tho rails are squeozod togethor so tightly, tliat’ 
tho blado of a ponknifo could hardly bo ingorted between thom’; 
“this avisos from tho fwot that whon koys avo dvivon in, oaoh knool’ 
of yo hammor pushoa up tho rail againaf tho adjacent one, and, 
Athoy’aro jammed bight; thin platos of ivon, say ov ordinary washer’ 
tthe ov { of an inok thivk, if uaod bobwoon tho rails, before they 
yare koyod in, would provont thoir hoing jommed logother go tight, 
‘Whon no allowance is made for expansion, tho rails are very liable 

to buckle, 
a 


Dlaatisity of Pormanant Way ia o oompromiao bobwoou smooth: 
noas and harduoms, Ware romils porfeotly amooth, olastioity woul! 
-not quly ba unnacovaary, since thore would bo no ahooks nor-javs £6; 
{f to reliove, but i, would bo positivoly injurious, as it would; 
‘Aaturb the porfuvt Iovol. On tho othor hand, where vonds are; 
mosl rough, tharo aro moro slicks, and concussions, and the groat-: 
sab amount of olnativity is required bo countornst them, to otsllt” 
the wheols to mako tho track yiold to nowrly a lovol lino that: 
‘would bo if it wore absolutely unyielding: since no yonds cat ‘be; 
‘thado, muoh loss kept porfoatly lovel, clastioity in tho track, justi" 
proportion to tho ronghnoss, is an indisponsible clement of eoonde 
mioal iraotion and repairs, 


Tho goneral qualifontions required in Pormanont Way aro, 
Bisi,—thot it akould be fixed ao fivmly, that the gauge shall be 
preserved, othorwiso tho oarriagoa would bo thrown off tho lino. 
pNecond,-'haG if should nrogorve a horizontal position across tho 
| 0 


18 : 
“Tine (oxcopt in enxos of curver). Wd =—llub it whould pregapyg 
ant oven position longthways, obhotwise the earriagos would provoad 
in a succossion of bumps or jerka, which would onnse a logs of 
powor from inerouso of frietion, nnd be carygeris fio springs and 
axles, Meurth-—Thore whould bo cortain oluativity ie the rend, 
way, whoruby tho rigidity of impact butwoon railt und whoola will 
be avoidod, such rigidity boing dungorous by tho axton, and cmnpiiy ' 
mivoh woar, ond tow,  Jiftly—that the rails should be atrong ; 
enovgh, betwoon the points of support, to bony, without changing 
form, tho grontest woizht linblo to vome upen thon. 

















rrweesnnnpeeret (Jen 5 
Duewanene Way Marentata, : 
Sleepers aro yonorally made of wood aud iron, Cho formor arp 
usually reotanguly in saotion 6 or 7 inehos thick, md long onough 
for both yaily.to rosb on, with aoathing over on engh side, Cho: 
sloopors aro plucod from 2} to -b foob part, tho dintaiee boing’ 
lossonod as tho gauge and weight of onpinea inarouse, ov tho? 
atrougth of tho rail diminishes, Mkay shandd bo lid aurofully i 
tho ballast; which should bo puckad amdor und avoid thom, an 
whioh gonorally covers tho uppor surface of tho Rleopor, ‘Che time. 
bor nsod for aloopers Khould by envy, tough, and imporvious to, 
hont and dump. Slapors should he straight, ancl of unitorn aizgs, ' 
-A croaked sliopor gives a very poor mui, sid efton by ita roll. : 
ing toudoney, wot to dish Cho tenek, avert wher tha bowing id) 
othorwiso suilluiont. Vo provonh tho alveporn from davny, they aro : 
aomotimes proserver, "Tho presuueving liquide waudly ‘omployed. | 
avo ag follows Gol oil, which is the qemuon eon ter of ga 
works, with its ammoniaenl liquor expollud by luiling, Cho pro 
cos is onllod Creating, Solution of li-ahluride of moroury (carro 
aivo aublinate) ong pound to 1G palker al wator, thia process j 
called Myantsing, Solution of ehloridy: of ving 1 pound: to 
gallons of water ory to 100 by weight, thin ia dhanatétadag, 
Largo, well-formed: sleapors ave ni part, iv tho sorius of prod. 
siona, by which good and geonomienl traeka wp. seonvods.: Lie) 
“oarthworks boing mado fina by ileown meply width, ‘und. by godd 
drainage, tha ballast being deup, clean, and. moderately binding; 
aud the leonora voubing uniformly over o-broad suaface,- wo ha 
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vabrong and pommment foundation, on which if the ails ave well. 
frstonge, the whale umat inevitebly be smooth and quiet, Ibis by 
permanent smoothnoss in u track that wo avoid constant. crushing, 
and ohurming of tho ballast, avoid ornshing and rotting tho slespors, 
gad broakiny the chairs ov othor joint fastenings, provent orishing 
and bronking rails, and that wo also reduce tho gront increas of 
pésiataitco, tut tho largoly inoroasod wear and tear.of machinery 
always aceompnnying a bad traok, 

Wooden aloopors shoul noé bo romovod wrless they aro abso- 
“Intoly decayed, Slocpovs on uvchadl bridges should be only used fot 
apana-ovur aix foot, for threo feot and wider culverts, the arch 
boing wl a grout depth vom formation ié is wmuocossary, An acoi- 
‘dont happened from woodon sleopers being bored too many times 
‘for tronaila, tho sluopor becomes wouk, tho trenail forced out, and 
© tho gaugo of conrso bovemes widor, Not moro than ono sob of ' 
Holos should bo mado, Vouk bridge sloopors should havo their onds 
hound with hoop iron, 
Pot alvaprrse—lvon or pob slovpors consist of a combined ofat 
> von hollow block and chair tno single onsting, the hollow block 
hoa holox on top of it for packing. ‘Lhoir bearing is concontirated, 
tho -diametor al thoso now in use ‘on tho Madras Railway being . 
1} foot and 20 inchos, andl thoir woight about 86 Ibs... Tho cast iron : 
~gleopora aro nore adventagoons in form, and-in durability of mae, 
torial, thay tho waadun steoporss They avo found to pack bettor, 
“and Vie more quietly, ‘hoy do nob spring out of tho batlasty and | 
“hammor haok dio their boda, on tho paesago of n tiin, asa long i 
‘clastio boum with a yurtial boning would do, Tn short they ave 
*poama, wad not lovers, aud thoy utilize all thoir surfaco, by trang. 
° forring tho load directly to tho voud bed, 





foo Whe gauge of two pot aloopora anda tie-har with. tho. gib . 
; Inside, and cotter outside, originally intondod, is tightor than that. 
of tho.tinbor sloapor; this doos not mako so'much difference on 

tho main Hino on straight portions, it does. moreso on onryes in 
proportion to their sharpnoxs, and makos tho moat difference of all 
cde sharp curves Jending from points, . ‘to romedy this, and. give 
qnoré play it ia dosirable to mako. tho gibs and oottors to change’. 
aplaoon On siding curves of 1. in. 7h load. of crossing, both the 
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gibe boing tranaposod will not bo found Lo givo wo muh play, 
On athor curvoy of small vadiia the gil should be trongpoeag only 
on one side. i 

Toburae—tho rails avo fixod in thaw manner on tho chairy 
of tho pots and keyed; und tho yungs proaurved ly tiog passing 
Urrough oach gob of aloupora: thoxo tio are enlledl Gio-hare, they 
aro 7 foot 8 inches in length, with holes in them for reviving the 
gibs and coblors. 

Gibs and Ooltora—Tho gibs and voblers avenged in fixin 
tho pots to the fio-burs, Tha aulter iva pioww of tlt wodgo-shap. 
ed iron Sour inches Jong, used on thd outrido of raids, and tho gil 
about two inches long with a nivhe in it, on the inside On 4 
curvo a gil is placed on tho onbur silty of (ho othr vail, and another 
on the innor side of tho inner rail, oy in otha words a gib anda 
cobtor avo placorl alternately. 

Chaiva Tho oanmnon chair ik mala af ivan, and weighs about 

" 80 Ibs, Tho chair reavives tho rail, whigh is fixed bightly to it by 
monns of keya oy wedges, tho wooden kayx qu male of hard wood, 
By striking theso koya with a hummer tho Jine ix kept in propor 
gaugo, F 

Trenailo—Tho chairs ro lixud on the wooden aloopars by 
woans of two fron apihon, othorwixe sulle Cronaila, which aro driven 
vortioully through the aluepor, one of which earriog two ohalva 
one fur cach rail, Otho kindy of ohaies awe ured for points end 
crossings, and will be noliood sider that head, 


Koya should bo niwked who putin ta asceartuin how long 
thoy lust, thoy should bo eavefully driven in, wank nob to aplit, thoy 
do not aplit whon of the proper sige. Th will mvurinlyly bo found 
thab whonovor thove is a loose key, tha pot under it hag gonorally 
pulvorizod aand or dust over thy this is caunud by the ballast gotting © 
in botwoon the vail and pol, and hoi ground into pawdor by the 
pressing of tho vail on thy pot. ‘tha pot will alko be found to ~ 
have sunk, 

Rrila—-Thoao wvo malo ueuelly in longbla of about 20 Loot, 
and aro fithed on to tho chuire in the manner proviously desorbed, 
Tho lightor tho rail tha more bearing it should havo on chaira or, 

a 
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pote, ‘The weight por linonl yard of a rail depends on the nature 
and mpounb pf traflio whioh they aro to carry, ‘Those in uso on 
tho Madvay Rnilway evo double-headed, ond of the following 
longtha and woight :-— 


90 foot Honvy: Ruil por yard Sditbs, | 
20» » » 75 
7 n a a 75 ” 
20 foet Light Rail por yard = 05, 
16 a” n ” 65 ” 


Pho doulle-hendod vail iy adopted for oonvenionco of fastening, ag 
woll as‘for changing the worming surface, whon ono Lecomes worn. 
Raila ara subject to abrasion of tho uppor surface from the wanr 
and tom of tho waite, aud from leminution, that is o tondency ta 
aplit off in Jayors frum tho oontinual prossure of tho whools, A 
rail is moroly an olastie hon, wnd that it dofleots is proved by the 
“oozing oub of mud from undor the sloopors in wot woather, and 
tho continual prodnet of dnat in tho samo placos in dry weather. 
Tho Allowance for the expansion of joints ia tho same in all coun- 
triog, with equal vaviations of climate, ‘Cho uscessary allowanca 
for a 20 foot rail is as Collows :— 


AL100 Degree — place tho rail in contact ! 
¥ » 9 y ab a distanco of + ‘016 inoh. 

» 80 rT) ” 082, 

” 70 a» » 04), 
» 90 ” n 065, 

» 40 ” ” 082, 

aa A »” n 098 yw 

n 80 ” ” “O14, 
# n 20 ” yn ‘181, 

» 10 ” » M7 y 


Somo of tho rails usod on tho Madvag Railway avo made of ateol, 
amd avo usunlly Inid on tho approachos to w station, whoro there is 
much wear wid temr, owing to tho starting aud shopping of traine, 
‘tho stool differs from the wrought iron rail by the sound, which is 
clear and high in stoul, and dull in irons thors is oleo another differ 
énep by which thoy could be picked out from iron oues, namely 
that thoy havo a bulge in tho ontire longth of thoir wb. 


tbs) a 
we 


Whon ronowitys rail, ua nambor iutenting mouth ad yen 
whon it was potan xbertd be usde in the middle woly with a ates 


pinch, jusb aulliciont bo nuke aw lasting inprossion, Ung, d. By ang 
G8 for January and go on, 


J. Foley A. IY Augunt. 
MG, Moreh S.N Septoatber, 
A. by April OQ. TM. OQulobur, 
M. Y. May N. M. Navembav 
dN, dime DR. Decomber, 


3. da duly 


Whon now raily are pub im fo rophien defeative onoy, fall allow 
anco shonkt bo made for expmmion be tho wew rail: onosnighth of 
aninoliin tho morn, and oneedstaongle of ain inal ab neon should 
ho ntlowad. 


Stool raily ara intondl to be used on ville aie of atation 
from tho Main bine Mast ad Wost pomta, Coa distin of } 
to Fa mile, avoording tu tho necessity for Hoan ix apparint, by the 
grontov ov Joss wonr and tear, conse qed an appliontion of tha bree 
and this doponds on the inelines on cithor side of tho wtation. The 
ptool raila should only ln pat ie whon thom itn necessity for the 
ronowal of tho prowwnt iron ones, nud nob letore. — Lt has bool 
oabimatod that tho wear and fia, or waste of Ct sail is about 
one-Lenth af ath. por yond por nmi, or thik omscightytoneth 
of an inch in dopth ia manually worn way, Tnet tin dnpands 
mich on the rinlify of th iron amd, mut many other itidoudant 
civcumatancen, : 


Somo travks in (ha Uniheal States, Amevien, word laid with 
close jointa in cold wealhor, iid the semi was Cub tho track wild 
raised vertiouly oua fant, and Cheawit biwovlly kvo ar three Tost 
hy oxpausion, 4 


= 

Tatita No twwk id complete eseopting: with thoronghly! 
gplivad judita, makuge the sails practionlly continuous, No mor 
chate nor aol cant bo sullistent vaca the famalation upen a 
tho whole rostim«thy enethwork,-iannet by depmdod upon for tid 
porbangent apport, Mare dees vail, the fah-joiut ae probably te 
most simple mid durable, No excellence of aint faatenings cad 
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; somponsnto fur defeutive ourtlwark oe teainage, hett bullast, small 

Hrvogilae and decayed sluopers, or for wae unsound 1ails, Bofore 
wo can have good muevbh ronda, aduibting of onsy Lraction at high 
qpoods with alow rely of uuintonmes, onl detail mush bo porfect- 
od ga fora tho qneans have heen indicated, conjointly by svienco 
and eaporiones, ' 

Mahe PliteromWhion lave vaila nile, what is onlled a fish-plate 
ig used by connool Ghom 3 which ia simply a Picco of hay iron l Look 
6 inches long, Inid sideways, nl fixod to both raily by Lour gorews 
and nuts enllad jintehalla, ho oxeollonco of the fish-joinds in deop 
wils ia obvious, ‘Tho tonaile steongth of the web of tho vail itsolf 
resinty tha downward prossure of tho whooly, thal pressure being 
teomurved through siple plites of iron, standing on odgo, All 
that ia roquireat of tho fustoniaga of the splico ig to hold it Inte 
ovally in plage, wut it tho ral is noarly square undor tho load, 
only slight fostoninges ave roquived, in Last, tho splice would romain 
in pluco without faatoning while tho weight was upon ib, 

Day-holta qousial of n serow aul ant aboub 9 inchog long, 
wid aro uaud in fixing bho sluopers lo givdors 5 ono ond of ib catches 
dader the tango of tho jieder, while the other has a nub ou ip 
which should bo serowed down bight; bub before the ant ig put on, 
wwarhor (a thin tit piess of iron) oither vivewdar or square, should 
To jnth in ko ay bo provonk tho nuts from being danbodded in the 
dloopurs. 

Uillbolla wo wiod for fixiyg girdova to tho cil slouas, the 
bottom of tho bolt ix Drondor thin tlt ab top, and is imboddod 
iulo tho stim whieh hiya hole mado in ib to rouoive its ibis made 
{ngh with molton loud, whiek Keops it in ils place, and a nut is 
sorowod on bo Lhe tup of ib : 


nt) 





Poria anny Qrossinug, 
loads of the ranging Tho “load? menns the proportion at 
which tho viding wile part from the main lino, measured from the 
nosy (fur oxamply) inn arodinys of | in 10, if porpondioular one 
foot long bo raisdd fcvm 10 fyot, mousnrod on tho mainline and 
from Lhe noso, it will aerk ¢ bho distance of tho siding rail from ib, 
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and this is onlled tho load-of tho crossing. Crossings obiefly iy 
oaro tin 10; Lin; and fin 7g. are. 
‘Phe lead” alao moana tho dixtanco from point to crossing; 
Te following two rules are usod Cor Hneting tho loada of crogsings i 
“1. Twice the anglo of, crossing nnutipliod by igaugo, mining 
g-and three quarter of tho angle will give tho lends ws 
9} tines anglo of crossing given lead, 







Switehoa—By theao trains gan bo transferred from ono line 
athor while in motion. ho apparaia oonuiata of two parts 
wnas the switch and points, tho formor consisting of a MOVO4 
“able rail, or tonguo, tuporad ab tha ond. ao as to be ologo: 40 
“tho main rail, or. to move sulligiontly fav to enable tho donge ‘of 
wheel to go if botweon. i 


‘To move the switchoa, aud rondor thom also nolf-aoting, 6 
calover i is omployod with a countorpolae wnranged to nob within the 
\"qwitoh-box, whioh ix placed ut tha sido of tho lina, and from whieh 
“the handlo of tho Tover protrudus, ‘Tho awvitohos aro ao arranged; 
‘bhah tho main lino ia alwaya kept open when the lover is nat 
“Apuohed, 


Points,—'The point of tho crossing reforred is nob tho actual 
ib of the dvoawing, hut tho point whoro the contra lings .of the: 
‘ild whioh oomporo tho crossing interacut, if ib consist: o 
the ordinary rnin youd raily mecting nb the propor angl 
“-ofdor to mark ita position on toe crossings a atrnight adge 
y atring muat bo hold aloay by tho ianer oye uf the vaila, the poin 
-awhero tho lino of tho funor ode of wither yails ent thy outer odge: 
, of the other, boing markod in thia way on tho crusting, o line join. 
dng those to marke will pass through the puint of inturaeation of 
the contra linus of the two raila, If the oreasing bo a aolid box; 
-dinoa aust bo marked on it parallad to ouch futo.of tho YF ab o digs, 
‘tones from tho fae equnl to half the thioluoss of the rail, 
point whore these lino intorsout in the poind ruquired, 


‘Tho Nose may. ho doflned as a fixed tnperad termination, 
fo finos of rails croaa enoh othor, and whiell aro mado of ox 
hard-iron ov steal to provyent thoir boing inju¥¥d. Opposite th 
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novel ot Shock voila avo provide 
outi of the inbonded courad, 
diffuraut ports of tho points and srossings. 
toad’ that oxplainad from the mocouipanying ekatob, 
ile usod in thom ara as follows p~ 

(Sed attacked drawing.) 
rm ongue HiileomBwitohos ov bonguo rails avo uaually 19 
trongth’s aulo tho fluo ond of tho svitoh is mado greater 
indont on tho stuck rail naually allowa, it will thoroford 
futle fa front of the ruil, 
Htaile nve 1 foot lou; they havo indents 6 on oly 
tecoiving tho tonguo raila, ; 
ng Taile nvo thoay at tho -tormination. of tho awi 

































‘parallel to phi roils ; they avo used to provent t) 
‘ipods from ‘abriking againgt tho iad whore tho 
oak other. 
ohites usod.in n point or orosaing aro as follows 


Sliding oheiva, : 
ouble xtiding cheire,  & Uyad for tonguo rnile 0 mi 
lock chuit, 


iis in the ovoaulng (in tho dvasving). aro figan 
DP, : 
» dheér conndats tha two lines of yils of sroseing 

, cher oonnoate the oraseing and wing raila. 
chair ot the os of oragsing, sonnocts no#0 _— 
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Ghder Chairs ave used tov bringer, who rails are ned ag 
girdorg, thoy avo jonorally winglo black haired. 

Kyo-bolla ab points are xammalimir beaker by the sbcikiaye 0 
the ongine and carriage whools, Ue eyorbelt beings porpondioulins 
thoy should he horizontal, 

All fwving pointy should have leeka io heya, Ue Station 
Muaalor boing held rospomablo for thea, i 

Tho innor aide of the swileh box ahold dab loath § feo 
from the rail; whan this distaaes ai net obininable, it alii dh 
worked by « orant notion of the lover, bomg placod parallel to th 
rails, 

Nwiteh lovor handles if lao, slontd ber foatiomedt eanvoly witl 
agmull rivet, Allavilehos shout have Chew muubovs painted “ 
thom. 

SAIL switch boxe should bo examined oecwiumilly, for sand 
gelling in sometimes impeded Che achtan ol tho connigm weight 
aul tho switehos do nob close proporly 5 deo at the eounboraveigh 
ia nob howvoy onouh i will not elias dee points, who via ts th 
enso, adilitional woights should be aldlod, 


Mid Caplan ardor fa renunty the ineauyenionea 
emul by dranahipmont al promts and preaenpaas, vonlbin 
from tho dileronen payee ob dilerenh vahyaya, ib lee hoor 
niyggonbod ta jotr Chea dane dol Halway whiel conmmirationte with 
broul and move pope tine hy a niaed: gauge, whieh mmy ba 
dono br twa tilling ways, Pa ny (he narrow poayeo Tne, in the 
soutvo of tho bee, eseh tawny is awn distinet lines of rity tr 
40 lay a Uhird taal onbsile the imaevow prugge line au sneha dixtane 
Crom il, hut while two eli torn Che nagraw Hiuge beach tho tye 
oxtveme ones forme the broad paar, 

. 

Pavutebles, ay eaublo earrings to de transferred from diag 
Tino to anothor, (wo amothorbs ave nad a 

Mist. Cuentablon, these ofubls carriages, ot engines to 
turmod round, on the xamg line, or by hong worked in paiva, and by 
tho holp of two ahort eonneat ing rails Lo bo moved feom ono Hine 9 
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SKETCH OF A LINE LAID 


i- ron 
Rovorsing a train of cartiagos, 
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apivol, aud of anMeion! rize oiler te receive a earrings oy tonder 
and ongin, The turutalles yenmally in use avo of ensb iron, with 
wrought irene Lien, holtx, rnd covelving: panvinys, thay are also mado 
of wool andl iven, ae wretght jrow alana, Sune tine the wholo 
tably ix aupported anon girder, xe nicely balmmeot on its pivab, ns bo 
bo oasily tumnad by Choe atrength of two mon, Garge lon tablos 
aro abouk 21 foot in ciamotes, snd) ones 19 bo 15 feet, "Those for 
avongiin and tender (0 foot in dinmetow. Ac burntablo consists of 
tho following: parts, st fomybition of immsonry or eonurelo, a civenlar 
ans von Ine having a pivel in tho contro, and a track fay rollore 
moun the eivenmfaraues. Asset of conienl rollors carviod ins 
fume, whieh Gans about Che pivot, a platform supportod on the 
yivab ab ite contro, ancl on the vollers ab its ciroumfovonge, eareying 
ano a more Tite. af wails, aml provided wilh gatohes to fix ib in 
lifwront positions, "Marntukles ava genorally moved by divoot 
nani Soren, Dat Choe of dur largest size raqnive tho aid of whool- 
york, Siro A ih is desived to veyers tho divoebion of a train 

aul tht aveit tho expen of a tumitable, or to serve its purpose 
onpovarily, and if thore in sufleiont ‘space a btanch lino is formed at 
ighbanglos with Ore rai line, and conamunicating with i by two 
wvos my par tho following akotoh (sea draeing), Tho train has 

nly to bo ei ofl The nin Line by the enrve, inte the branch witil 

ha last ouveiagge has clove Cha poitit whan Ure awilehas aro altered, 

Ww the braing ae vebienedt to die main lino hy the athor curve, 
y whioh the whale team will have boon voyersed, 

Wettig Cabs Ab oortuin shutions tauks aro required bo 
fpply Lhe tenders of the engine a proper intorvals, ‘Mhoso tanks 
ro Until in conyouionb pluces, elo to tho station siding, and ara 
rovidlod with wayphen and hoy, At cortain placos wolls have 10 
o provider, and bullogk runs ave sod for drawing tho water, olhows 
mal Jeboue ia iso for this purpose, also sbomn pumping engines, 

Cradivnt Horde ave yb ut tho foot and top of tho inclines bo 
to voud, hey aro markud an both sides, to guido tha Ungine 
sivor as fd the nature of the road over which ho is trayalling, 

FaneoayTho host fenco in uudonbtadly a quioksol hodgo ar 
Ahoy avergreon, ho Aloe foner ia used lorgoly on the Madras 
allway, Allgld alogs which havo lowered should be rolled away, 
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anil romovail, as thoy provant the xext from growing: proporly, bo. 
gidos avo unsightly; those shontedl be plantod in the gaps; tho oxigt. 
onoo of gaps in Conoing alow gubtlo to atray en the line, which jy 
tho enuso of acoidants, and tho stato of the funee ix Chorefove of ag 
much importanco as tho maintomuies of the rails thenpolves, Tigh 
woods and grags, for about n yard or five foot from tho fonoo, should 
bo ont, and thoromaining grass sob five Lo, if thin in net dono sparks 
from tho engine aro likely to ignite {ho greasy mul injure the fone, 
All troos and bushos threo foot upwards onoronoliny on the odgo 
of banka, along the lino should he ont dawn; those ab the foot of 
tho bank should bo loft standing, wy the roola tend fo atrongthen 
tho bank. 

Tonos in tanks should bo above the lajehoab welou made, 

Oorvteapillay since, Corrieapillny imakes a paod fonce, as goon 
aw ibpvows any hoight, it should be ent down hall Cheongh, and 
Dont down so as bo inforlien, 

Alooa, &o,8honld bo planted about Cus beygiminys of web weather; 
Prickly pour mals a very oud foneo, bit kprenda a pront deal, 

tg uso has heon eondomuad, Wire fears, Maa posts may ho of 
vood, onneetad with four or five wires, abot the sumo thioke 
noga as Lolograph witey or (ho aboard) Ghommolyes nny bo mado 
ofiron, Ab intorvals nalrainiye powk dood, by whioh the wivor 
ohn bo tightened or Whekenads ‘Phir fen ie yory axponsive, and 
apt to bo abolim, it le boo rowammendod Cah a wire foneing on 
atandards oomminking af tive trom, phottodt ah proper intervals apart, 
would make a vory pond mt ine tine, ‘ 

Sealeh Coping. On rack, ledger eumiut heiite to grew, fo 
in auch places whore it ie mut with, a will abo, thon foob high, 
1} foot Dromd at hota, wid taperiys to OP inches, bhai, on top 
of this sharp stimes on oreo ave ouhedded im eho, 

AGYo Poste ave geenorally: fives foot in length, of whiek tlros 
foot are buried in He peromud. "Mhe fave ubentd las gimooth, and 
tho distanoo mark! de figiues, clnoply oak and poitarl, ov only 
painted, 

Qates aad Lewd Crossings, Level evaaningg gatos should bo 
solf-closing, tho poats, ar if xtones are procmable, shen bo pub in ’ 
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in provout gulos swinging lack, ‘Pho posta should not havo foo 
mach of a cuit, lub should just bo canted onough to allow the 
‘gatas tn awing back onsily withont slamming violontly, Somo do 
not closo fram mw acoumation of earth at tho foob of thom; this 
should La vemavest Galo posts should bo charred and tarred boforo 
boing buried, ‘The loval erossiggs should be kopt treo from onrth, 
Dolwoon the vais nnd tho guard rail, fn eases whoro stones have 
beon plavad nyrained, xolf-closing gatos, thoso who havo dono it 
showd bo dissovarad aud proxeantod, At lovel crossings somo 
Hodges ran in from the gato towards tha rails: those should bo 
removed to provent ageidonbsy, as prssengors cannot havo a cloar 
yiow of the tino before crossing, 
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Chega Tie game coolies should bo always prosont on tho Hno 
fyom GA. a. bo Gv at, Choir monls should bo brought to thom. The 
gong muoisiry wilh his coolios should stand on tho right hand sido of 
an approach ing: train, tho maistry should givo tho all right signal to 
tho coming Grain, ar in his absenco ouo of tho coolies should do so, 
Tho wholw of the vond should he opened ont by thom; any ballast 
whieh has enked in the pots, shonkt ho taken, ont, and replaced, 
unloss beltor ballast is ovailablo ab hand, ach gang should worl: 
ab teia, ab lenah tive days avery weak, and should cammonco at the ond 
of bhoir longth, anc work abeaight tleongh. "The bost plan will bo 
to opon ont, anid repaele overy other pob for a longth of fonr tolograph 
pala, and thon to go baek and do the sno with tho intermediato 
pots and so an, ‘Tha gnugs should have brovoma to swoop off all 
ballast from xnils before w tnin passos. 

No-bara aud chairs should bo square with tho lina, and 1 fogt 
G inches from the joint, Whon joints of raila do not butt ovonly 
they inst ho broryght square on one sido, and the othor will fall into 
its propor placa, Tho ganga should nob bo allowod to uso any of 
the formation surfueo for packing sloopors, for whon it reins the wholo 
bocomos w puddle, 

For oloaring the oes, » lino should bo always used to 
mark tho boundary of tho cous, giving 80 fool width of bank ab 
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fop. Tt the turf iaabove Che lovel of the oem, thix shonld ho shop. 
ped ovay, soon bo nllow Cree damage of fis nurties water all alop 
over Che aye of the ewe, Maree shot he keph parallel to the 
vail lovel (fe) without undulations, and when the height of tho 
Dallast rhove (ho dest beromespreater or dest a up ar down in the 
coma 14 to he made, Neo weeding phod le coms antsito the 
Doundary Ling, and ne belles! ought te be worsted hy Lei thrown 
over the slope, or outside the tine, 

(ang mudstries shomld bo belt ve pecable for the FApR on 
their longth. 

All pays should aan Cam eee when Graber aro on fre 

A list of tools whack cach gramme chould be supplied will bg 
Sond in tha Appentin. 

Watuones, tne Uist, de, 

Truppointing watchin, pretereiotes hontl he prven to those 
who can rent Wateliuen slenld oe fu thio peopenly Oeiving 
home of keys, replies deenyedlony mittee load (athe aevowing 1p 
of fish bolts. “Phey stiaubt beprayadoct with two tape nirgunla, Thay 
khoukl keep the bathed and eee eboer ob pave ail shoal not bo 
allowed (a lanntie csent nest the fence, an the side further 
romovedt frome the mal. Watehnour at tations sheall davote a 
shorh period af enek day (ir el He WweEg Otted properly olonred, 
Gh will wolilann Cente ele ater yearn, 


Dadkeos ave dg oiiabwath the mais of the dation betwoon 
whieh Urey are ured. we loan sce sed: betweene avery. tivo 
alobiont darmtherad fond oS respeetaehy. Sho bent dnak is Kopt 
hy dy Staten Mata, thas chowht be constantly esanined by 
hepeaiony and tenia to the Bapaet's Otlew at the end of 
each month, 


Wotolunen shalt net huni over thea lengthy, but do whate 
over Work oe tad out for them oon their way. Mua alijoot ta to 
Taste (he men rouge taeenyel Chen Tget lis avert mamber of 
timed chaly. die pentearé ntosall naaanyes thik the watelinon lowvo 
{wo comtiguens stations alout fhe same tine ne thet te Ledges aro 
oxeluuneat ell way: 
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When a train is passing, the badyo should bo hold up 0 that 
ftom be suen from tho engine, unt sloped in the dirootion the 
watelunan ia proceeding. No watchman should leave tho lino, 
wutil ho is proporly relieved, and lax hunded over his pouch, belts 
&o, bo tho man who volisves hin. Night watchman should flash 
tho light ol theie lanterns on Uheir mambers, and whon in possossion 
of a badga to hold it clase to and aver their number plates, 





Dutees on an Iysprcron, 


Ono of the chief duties of an Tuspeelor ds to curry ont all tha 
jngtenetions recoivod front tho Mugineer, as soon ag possille. Io 
shonkt Le punched, wid exorcise forethought and patience. Tn 
spoolars should satisly themselves that their gangs do their pro- 
por quantity of work, mul this they ean only do by constantly 
moving about in troliios, tvery Inspector should koop notos in 
his pocketbook 5 ib should be a acourato and faithful rocord of all 
tho nots done, und ovdors given by them; it should specily con« 
clsoly, bub in detail, all duty perfornmiod, inspestions made, and 

» ovory veaurronee and infomation coming to their notico, Tho 
nolo book should bo kept with rogilaviby and inuthod: first tho 
dato should be ontored, then partienlars to follow, and lash of all 
aling bo bo drawn before tho next day's dato and oubrios avo made, 
Vaels apparently (rivial when thoy ovour, Srequontly will bo fonnd 
of huportincy aflorwards, ao Uhab the noto-hooke will bo a record 
of thoxe cinaumatancosd, 


Tuspectors shad aceasionally inspoct tho night watchmon, 
thoy should oxmuing points froquontly, at Toast onco a woelk, aad 
soo it thay avo kepb odod, und in good ordor, by tho pointsman. 
They shoukl oxaming tho lvidges on their lougths onco a month, 
also porsonally axmnino lovel crossing gatos, and see that Lho 
lntohes, if any aru provided, enteh proporly, Tho station fillings 
should aleo ho iuspeclad ones a month, hoy should oxemino 
watulanon onge & quarter, bo ago if thoy know and undorsiand thoir 
duties. 


Inspoctors should ammully porsonally examine, end roport 
’ munbor of rails whieh will vequiro renewal; and should porsunally 


33 


suporiniond the renewing or inverting whirl. Gang lools should 
bo inspeetod oneo a yaarlor Co seo if they wre teepit in gone orden, 

he fuxpaction book slow bo fuken whila viding on the 
enging, anil slacks gaps, Ge, should be marked init, 

Mlacka avo caused by amovanness, the rail are depressed, and 
Vho whovls of dhe ougiue or carviyge dip over such portions. Such 
dlips ave ful perpendicularly. 

A Rowgh ia cursed by tho rand boing ont of tino, which 4g 
in sinall evooks, it ia by a Tater mevenont of the onsite) a rough 
may alse bo ounsol by a hard von. 

Toose Jatniseliooxo joints ave hottor nud mare clay hoard 
ina auriago, tho bolts of tho fuk.joints are oor, and the gonnd 
wmuaud by thom is aoliek, aliek, eliek, ar clack, elugk, luck, Bide 
ing several timos on an enygine will teach ono Cho Cooling on bad 
pleers. Jie all uses of aeeidenta a rgpork should bo amido to the 
Maginaor by tulogram iumediately, stutine ao, mud giving such 
Information as possibly a fiull report by lotto shantd tallow, hoe 
looulity of uscidents, or dotuntiaey should hu indicted by the 
numbors on tho nearest Solueeph pout, 

All omployés aro bound to seize ancl daponnd centile. 

Thani co Orton, Sours, &ey 

AN Oftainl Later atoutdl be rimtawad amewaatively, and 
bogin from txt danny tu avery you cal lettor should only 
oontiin ang snbjoot. 

All aovounts, &o,, shonld ho not in pumotially on tho 2dth of 
avery montis if the 2dth Lally ona Sunday then on the 2hth, 
Dinries should Tayo dytailte entered ju cohime of Remmuks, thoy 
should coutate all names of nicht watelinen absent or prosout,on 
night of inspectim., On tho back of diaries the following should 
bo entovnd:—-No. of Convictions this work, and Nov of Ballast 
trains workud thin week, A soponto fovnt for bhava ix umocossary, 
Tho dopth of wolly shold alyo be entered in ciariog onoo month, 

Hxtre work should tot be undartuken without aunotion, When 
senotion ix asked an (timate af the pralablo cost mast bo sant; 
wnything omergent, howover, should be dong ab ongo, and a report 
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aont with probable cost. No contract worle should bo conmonced 
without sangtion, and complotion of particular works should bo 
yoporled, Bor ituvivls purchased or gupplicd by contractor, a 
pill shoukt Daannda out on uw common shoot of paper, and sont in 
onoo a fortnight,  Notivo of tho working of trollios should bo 
givon to Station Mastors of noarost stations, Conicopillay sheots 
for ropaiva to Bridgos, Ruugulows, lonces, &e., should contain in 
tho body tho nature und oxtent of vopairs. 


Hnvth and Masonry in Cubiv yards, 
Whitoewashing, &o., Squarces of 100 fb, 
Foneing, hy Chains 100 ft. long, 


Tnspeotore should always luo ab hand « list of Bridges, not 
floorod, antl whioh havo no onrtains, and thoso having curtains and no 
flooring. ‘hoy whould also have dung up in their offices a lat 
showing all fms, slatomonty, accounts, &o., which should be sont 
to the Rosidont Mryzinoor (poriodienlly, occasionally, woolly, 
monthly, quartorly, half-yonrly wid mumually), also tho day of the 
woole and month on which they avo to bo dospatchod bo tho Hngi« 
noov's Oltivo, A lish of roturus, &o., to bo forwarcdod ig appondod. 

Whon cattle avo run ovor, nolico should bo talon, and w ropork 
mao if tho ongino las a voweulohor or nub. 

JMorburs whon forwarded to bo fastonod in bundles of 25 or 
50 onoh, 

AML indonis shonkt bo sont abont thd {2nd of onch month, 
for aupplion fur tho following month, ‘Tho indonts for matorials 
should stato for what prrposo thoy aro required. Indents for 
staionory should bo adht onvo a quarlor. 

Rmply gummy bags, and pavking casos, ghould bo returned to 
Divisional Stores. : 


LIST Of RULURNS, &e. 
Wuukty, 
'Trolly notices Ww Station Masbora (ow Saburdaya). 
Teadesmen’s roporl anual recoipt of ordors Lor oxtre work (ow Monday.) 
Permationt Way Luspeetor’s diwies ” 
é P 
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Quantity of rond apenod mad prckal by Portmuent 


Way gongs (en Afonday,). 
Progrost report of Lrotaotive Works (if nny) is : 
Milongo voturn. of ballast tnin «(if any) - 
Rogistor of convictions (if any) , 


Report of work dono by Inllant trnin yy 

eden er of night watehmon (le be enberest in dine y) 
Mowrnhy, ON tie S-len Gy KVERY LOWEN, 

Indont for oil, &o. 7 

Office and watohmon’s pay slit. 

Porminont Way gangs? pay sheet. 

Lay shoot of all xtra lehonr, 

Momo. of voushora forwarded. 

Stntomont of toolk with pooyes cud niscellanoonsa bores. 

Contractor's billk with menmremonts and details, 

Tiat.of Pormanout Way aalovialst, 

Statomont of lroken pots. 

Do. —— dofoctive raila. 

“Do. ori inverter. , 

“Do. woolen sloopera renewed, 
Rocoipty and commmption of verona, oil. 
Ligt-of subsoribers te the Crovideat (ind, 

Do of Winus, 
Do. of Bridpon on the seebion. 
‘Condition of Uniblings nt dations, 
‘Lint of shares amuomplied with, 
oacraal of depth of wells ab atations (tu fe entared in diary,” 





sl iGinarseuuy: 
AS iuLemioné of drevs at ulation compoundda, 
Hindant for stationery, 
TIAbPeYHAnLY, ON Ting Zhe ay cra MONTH. 
 Blutoment of Runygedlowa, : 
Tabla 4 lL. Maintemmun of Way (rails). 
Do th Uo. Qe. Qenpurs) 
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Longth of alespars wut rails on sootion, 
Batimato of worka on neotion, 
-stabomant of ovossings in lino on geotion, 
Yrarny, on tin 2hr or ee woweit, 
‘Return of cnsunltiva (every September.) 
Offtoors and native servants employod in tho maintonance of tho 
way and works (tary December.) 

Ona Station Mastor lowing a Station o , lish of Attings 
missing should be sont Go the Mnginoor, 

A list of outtings on each sootion should bo mado ont, and’ 
kopb ab cach affice, showing miloago, and information Whether they 
aro on vook, gravul or oarth, 

Tndonta for points and crossings, or parts of the above, should 
montion mnstor, and lund of crossing, also woight of rail and-for ‘ 
tronails, sovows, blocks, or any other of which thero ave difforent 
-pizoa, & nuster should ho sent, or tho sizo given. 

Whion matovinls avo sont to Divisional stovos, ov trensforved 
to another sustion, advico notes should bo sent to the Storekeeper, 
or Inspootor, nso to thu Roxidont Engincer, A fortnight’s supply 
of oi shoulit bu kopti in stovk. ‘ 

‘Milo.and ‘Talogrnph muaborg, whon invisible, should be sont 
‘bo stores. 

Hvory aanintamos should ho affordod to the Polica whon making 
onquisios volorrinyg Go Railway ausox, ; 

In.cnaos, of robborios of goods, ‘Bo. a roport should be sont 
to tho Poliaa, and uvory faaility: givon thom to prosocuto their on- 
quiviog, aud a report mado to the Enginoer. Tolico constwbles 
*ahould not be inturfored with when walking on. tho lino in uniform, 
Whon ‘any mon wo dismigsad for disobodienge or any other ono) 
a letter should bo sont to tho Enginoor inf@@ingxhim of tho oir. 
“oumnabimn dod. 
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TRowbles any TT 


Tnapectors should grant pornis: 
ing trollios, an. issuo’ notices, to abate 
a thom. 


utes for work- 
ng the working 
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Trneks' ave yohidos used for conveyance of alores, rnila, pots 
and othor honvy uiedlorinds, &o. : 

Trolly is tho name appliad to all covarod vohiclon needy 
Jnapoctora in travelling along the ling. ‘Tracks aud trollios should 
bo provided with yood brakes, und shonld have tho number of 
Division and Section, lao nob woightol tho body, painted on each, 
Thoy should havo a flag polo wilh the umaber of tho tenek op 
trolly to which it bolonga branded or printudt on it, Uho flagg 
to bo 4 foob x$ foot, All truoks to havo w vod of ivon nob loss thay 
8} foob high with a framo on Lop to support a lanp, tho rod mush 
ben fixture, Tho lanp muat show a red light: in opposite dirao. 
tiong, and to havo tho mumbor of trolly, ; 

No truok or trally should bo pub on tho Tino wilhont having 
a vod flag ov damp, ay diraated, altached to it A lemp ia dlyoya P 
to bo carviad with cil, aud trimmed. ‘Trollies ahonld bo kopt neat 
and olonn, with anil feodor for oiling bonrings, ‘Thay should bo 
protootad up and down tha lino by red signals 1000 foot on oithor : 
aide, or J2 telegraph posts whon on tha lovel, and ab a grontor 
dialanoo on a gradiont; on starting fram on station thoy ahould bo 
protootod by a watchman from tho adjoining sation, until the 
watoliman gono ahead, role and shows his all vight signa) 

Lvory track shonld havo an aufloiont mmnber of mon, and avery 
watohman whon protesting a trolly should carry «fog: signal, and 
naoib prompuly whon ko ubsorves Chat (ho approaching Gata has 
not soon hia dangor aignal, Mey aignaly slumb alae do put down 
whon a lino is obatrnetad, ov yaile are being vomavoid, &e. Trollies and 
(rnoka should nab vin aba yeventor apood than ais imilos anhou, Tne 
apootora should hoatrict wilh maistrion, writera and their agsistante, 
and aco that those rides ave adhered te, oxpavinily on sharp curves 
vound |illa and wher Cha padionta sro stoop and sharp, 
Woatohos ahould be reg compared with «tation olooka, 
BUEUIAME, ‘ 

Tn onan of aeentonty, ere abatrnations ocour, making the 
prosonen of the Hagivesr dé@iruhle hofore tvaing onn pase, bolograme 
informing him éf thie akpuld ho marked B. M, When suoh? 
a profix is nsod Inapoetora should report the fact of having done: 
Ho fo Lhe Rosidont Mnginoer by letter, : 
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Tolograma shonkd only lo gent in caso of necessity, to save 
time, whon a loltor caamot roach quick onongh, and they should’ bé 
ay short as possible, 

: Srawans, Semarnonsa, &eo. 

Signala avy oithor movenblo ov fixod, the formor consists of 
aflag by day, and Inmps by night of difforant colours, Red mean- 
ing dangor,” greon “ oantion,” and whito “snfoty,? 

Fixod signals consists of somaphoros, with arms of different 
doloura, and which oan bo raised or loworod, or fixed in differont 
positions by lovora, worleod on the spot, or by moans of wiros from 
tho atation a short distanco off, ‘Thoro aro also fog or dotonating 
aignals, Lo bo sod whon tho wonthor is foggy or in dark rainy nights, 
or in ongo of dangor. 

Tho signal to “atop,” will bo givon by a voi flag or light, or 
by tho loft hand sida arm of tho somaphoro boing raisod to a hori. 
uontal position, : 

Tho signal to “go slowly” will bo givon by a groon Mug or light, 
ot by tho loft arm uf tho somaphore boing raised half-way up. 

‘Tho signal Lo “ go on’? isu whito Mog or light, or by tho loft 
arm of tho samaphoro Loing within tho post, 

_ Whon both arms of the romaphoro are raised, both lines aro 
obabruotad. 

Jn the absonoo of vogular aignals, anything movod violontly 
gp and down,or a man holding both hands np, is a signal to stop. 

Amen holding ono un wp is « signal to go slowly, 

A. man holding his right arm ina horizontal position is, fo 
go on, 

‘The somaphoro signal is invariebly mado from tho left hand 
sido of tho post as von by tho approsohing Wugine Driver, 

Somaphora mms should be placod horizontally, and nob Jet 
thom dvop. Tn vo-painting them, tho old paint ahould bo sorapod 
of, In painting hoards tho colour is bobter put on by painting 
them white first, bofove putting on the vormillion, Danger sig- 
nala at gates, and xomnphoros, should be painted on tho whito 
aldo of the semaphore. 
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When sufleion? notion Jam nat heen piven of xpeoial tama, 
Uno Assiatant ar others xhonkt provewdl hy dish Grain, and signal 
to ghug midalaios, they should hold ap both their Nanda aa in 
danger,” and point ob the direetion in whieh the tram will yn, 

No workman shonkd wenr rad cloth, 
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Starion, Huipisan, Ao, ' 


Urgont ropaira ab xbitiona should lie carried oth at ono, on 
any donbts avining npplieation ta he made to the Nuginoor; alton. 
ations in original dosivn nob to lo mede nti sunetioned. Floor 
ing of romus and throsholds i slams not ta bo of brieks, but 
of flags, alubs or alono, 

Tho willy of all pens whore natives xo through to pu. 
chasy tickoty altould ho Carved To foot from proud level, 

Whon stops are fob into the plattownsy, frapeloova ara to bo 
put ovor thom, wilh a hinge, xo hab they bo covered on Appronoh 
ofa train. 

Trwinala com tar xhiondt be used ene a month, the wall 
boing tarrad from three Soot above prom lovel; the flooring 
should ba usphalted, 

Qnvo should he fulkon of trom at rtation, and naw oues ho | 
plontod thove, ag woll nv long thas tine, whom tho rnin aot in, 
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Priviow altaclind ty Bimglowa ta tne oitlotyy ab tho remy, 1 
with o flooring of uxphilt. : 

Bignhoarda fo native urimla khould bo phiswd ahova tho wall 
ona posh clown to tho wall, mil alentd vob project fram tho wall 
ilaulf, ' 

Looker nb ition Co he kept di json ardor, end rocoipta 
obtain from Stuion Masters, ‘Phoy are to le hold rosponsible 
for tho fittings, ‘Cemisfer of Htubion Muslors to bo roportod to 
tho Bnginuar, 

Station coupennds ahonkl ho kept froo frour grasa, Tigh 
and dey yeas to be eng periudivlly. Grassab studion compounds, 
should be let by auetion, ’ 
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No thatehod buildings aro to bo allowed in station’ compounds, 


‘Whe naila scouring pulinga in glations should be olamped, to 
prevonl their huiug stolon or broken, ‘ 


In paving, tho Nirjeo slabs should bo woll packed underneath 
wilh sand, Lo provont tho likelihood of thoir broakiug trom any 
woighb boing thrawn upon thom, 


' Non goois’ shods, pillars with unaorviceablo rails built in 
thom, should bo orooled, for bandy mon to tio thoir cattle to, and 
provont thom shraying, 

Fivory alation Lo havo a cinoratoy, to burn refngo in 3 it should 
bo three foct high, tho Lop dimnotor 8 Loot and the botlom 5 foat, 
tho thicknoaa of wall boing ono foot. Theso should bo occa 
sionally inspocted, and repork made if not usod. 

Sontry boxos to havo a pog driven in ab oach cornor, and the 
box fnatonod to thom with bolts, to provont thoir falling duving 
lngh winds, : 

A pit ahould bo dug in an obsouro corner of tho Station 
compound, for throwing in tho contonts of tho urinal buokots, 

Cross plailorm Lfoncing to ho 8 foot from odgo of platform, to 
provent aeoilonts bo Wiomon and Guards whilo signalling, 


All buildings should bo whitowashod onco a quarter, 

Coupling racks io bo placord, undor roof against Station walls 
to consi of ylunk 0° X 6° X 2" to bo bolted to tho wall by lewis 
holla and londucd into tho stouo or brick work, 

Racley Lo have 12 hooks 0" apart, 44" from oithor ond. 

Notico hoardsat Stations to bo hung aqnaro, 

AN ourth-boxes in urinals to bo suppliod with coconut Jadles, 

Wolla should bo provided with pongos, and a vegistor of tho 
dopth of tho walls to bo kept at onoh offico, and ontrios mado in 
them inouthly as Lo tho quantity of wator. 


Ropnira to wrtor columns, turntables, both ongino and 
onringo trayorsers, uo oxoduled hy the Locomotive Dopartment, 
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MISCHLLAN NOUS, 


Ono of the chief dutios of a Suation Maiabry is to Oxemine aug: 
roporb on the slate of Hridyes on his Seation, te 

All mensuring tapos should ba kept in good onder, and of: 
the propor longth. 

No portions af tho acotoh dlocka to be Hoavor to the pai 
than 1 foot 2 inchos, and tops of the main and abhor bolts should 
nob bo highor than 8 inohes above rail level, : 
 Tondiig of Vinber Lruckee—Whonovor long matorials aro 
loaded-ow tivo timbor tracks, both teaoks must bo single bolstar © 
ones. LE moro than tive travks are naod, the truvka ab onsh ox. 
_fromoe ond mush hoy single bolator ones. Doulile holutor trnaly 
must only ho uso whon the length of the mutoriuls ig anol ag to 
allow of thoir buing oueried only upon ono trnuk, ov. they may. bo 
ugod aa Ktatol above, ad aupport waygenn, between two ainglo Dolaton 
trucks, in tho cago of vory long muatoviuts ; pravidod that the singla 
bolator trucks. curry thoir fair alive of the load, and: that the 
matorials avo wlowod sulllvion’ luteral play, on all tho bolaters of 
tho double bolqtor trucks, ite, 

Tho oarblavork for repairing pipoa buvied ja the ground : 
should bo enrrigi ob on a ruqnisition from. tho Lavo. Foroman, of 
*” Watvhos song for yopaira gmat he proporly proked. ca 


Tn. tho top vido pucleot of a doublo-brenatod ou, an inno: 
pookot or fob, for the wateh, and opuntiiy inside, shontd be made : 
bo ourry thea Oompany's watch in, thig will provont it from falling’ 
out whon stooping or jumping, cone 

Tn all cnacs whore Rail Givdora for 6 fuob oponinga aro pub in: 
tho sloopors uvor thom need only bo of the anallor yizo, that is, 
10 fook* 8 inchos, the girders boing plivod 6 foot apart, on 
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—_ CUAPTER Vv. _ 


‘ Materials used in Building, 


 Prickee—Tho qrilities to bo aimed at in making bricks aro, 


soundness, harditoss, reygulavily of shapo, end uniformity of give: 
A good lniek should giva a clone ringing sod whon struck, and 
should nab much fereaso in woight after boing immorged in Water, 
“aud does not absorb ‘moro than a fifth of its woightin wator; 


‘Tho boat brick earth consists of a mixture of puro clay and 


aid, {rao from pobblos of avary kind. Bricks mado of puro olny 
warp and evade in burning, wd thogo ntado of soil containing sand 
in oxooss have but little strungth, and avo’ éosily arushod, About 


‘five paris of clay to uno of sund form tho host brik oarth: ‘om: 
poring is porfurmod by ion tronding tho olay, mixod with water, 


‘qador their Sout. Tha objuck of tho tomporing is to. bring the 
arth into w homogenvons posto, for tho uso of tho mouldor, ‘The 
quantity of the wrtor will dopond on tho quality of tho earth, bub 
no moro shonkL be wsvd than will snflive to mako tho clay so plastic 
that ib can bo moulded gusily, ; 


» Bricks aro mado both on tiblos and tho.ground s whon on the 
Jabber, the ground shout he level, ant mado as smooth as possible 


‘by tho vomoval of grnssy dfiones, Goo AL chunam terrace may be 


formod on tho ground, wnd-tho bricks mowdod on i6. ‘Che bottom 


“af tho mond whould be cavured with a thin alvip of ixon, aa wodd 


womrs awny vory qniokly, 


‘Grout atkontion should bo paid to drying tho bricks. Before 
thoy avo oned, thoy should bo protested from the direct action 
-of.cho aun aid wind, Ko-thab ono purb inay nob dry: moro rapidly 


thot anothar;, abherwise. the brick: will orack from. unaqual.! 


shrinking, 


Burning.—Uho brioks ura gonorally bint in kilns, which 
have opon Kpaves or (tos that rn throngh tho kilu,  Betwean, the 
flaca bricka ave luidl in eltornete couvaos (header and atrotcher) 
witil they ava tha'varjuired height, tho upper throo courses meating 


“gtidunlly over Lo flues, over this: tho buicks. avo Inid on edgo; in. 
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the walls of The fluc the buiokes are hepl oa bitte nprt, bib above 
the athor portions they are puelet quite elon, nob only nb right 
wigles parallel ta Che silos, betodse to have eouries ring alton 
natuly oblique, ddly all the sides ave plastered with aid, * 


Hirewont Thy best kind in leg five feat Tenge or loss, and 
from. oight to sixtoon inches in dimuetory euch leg ta he aplit into 
threo or four pieves, 


< 
Tho kilu is Jightod fo windward. Shoulda strong wind bg 
lowing, w xereon it plieed on the windwird side of tho ditt to 
Tosaen tho dunghiz for it the five yuts too viata, tiny of the 
bricks will besomo distoded hy partial fusion, or fase and adhore 
toothar, A slow firo should be kept ap tor twelve henry altoy 
Fighting, then the heat abontt ho inevoeed hy keopingg Ny a wnat 
tive for ahout thivlyesix bom When the flies should be closod, 
nnd tho fire allowed to dio ont. ‘ 


About H00bs, weight of wood ave mdlieiont to bam a Vhonaund 
bricks. , 

Pileiem"Those in tse ave the pot tile, the pan tile aud the flat 
tile, penbbor anid viele bile Dass ooely ay langger thampiption of the 
two fiab "Tho pot tile in ferment on ther polis whol, (ho pay | 
and flat tiles are auantdeds "Pho lay used is of a blucdeish cology ' 
and vory aUIT, ih is path info a tomperiye pit (lie bottens of whiol 
ia paved with Jiiels) woul ie toyored entirely with watuy for tavontye ' 
four hones; Uueehy oe then tealden by mona teat, nnd heaped Up, 
aad walle eioular ren euttor Une nhee sie prod down from top 
to botiom., hin praest tepratod Hiren or tone times uatil the i 
Tad pieces and aloes aye heen heaton dows and eloaved. lids ; 
thon kaieaded duke a stilt poate, when atin toe lit atute fur the potlor 4 
to miontlslin. 


The taming is ofeett cotively woth wand which i« mostly 
Aree, ait da acldene eth before atone reared. "Nhe kiln da ire 
Jay, The Inrniigg ponetally dakes aevontyelive hom, boing main 
fase nit neat lay. 


Phat tiles, the ely prottinge aml treaperinge is precively the 
wane nis fe pan tile and aed, ne Linther deseription, 
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Briokwork.~-With good Driek wal mortar this dexeription of 
work affors great wbreryghh and durability. fi using brieka Lor 
Iuilding purposes, aa even surtace or foundation js first prepared, 
whieh showld be fridy level in every direction, ‘The first course of 
bricks in usually nid without mortar, tho bricks being placod with 
their brundest surfuecs upwards and downwards, "his course 
boing Hnishod mortar ix laid ever its nppor surluco, to bod the 
brioks of tha noxb cose, whiel must have their vortioal joints also 
fled in with mortar, and in this meamor tho worl precoads upward 
til finished, Straight walls aro built up by first sobting oud tho. 
quoina, or nnglos of tho building on tho ground, and thon strain- 
ing a lino from onv point to tho othor, which of courso will be 
straight, ‘Sho lino is Sutunal ab its tivo onds to woodon poga, 
whish ave stuck fr che sefb mortar joints, In ordor to bo ablo to 
fix this fing in its proppr placa, too quoing of tho building must be. 
omrivd wp bhrog ae Cone courses lighor than the intormodiata worl, 
and tho lower conesos putat he neue toy loval by. bho application 
of tha Dviclkleyor’a lavel, ‘Mia work may now proceed with my 
yoqnived vapislity 5 all dhut ix uccosury being to examine Ghab the 
fuous of tho wall ara tealy porpoudiculur, whieh is done by the 
application of a plum ido ab ovary course, and an oeensional ox- 
amination af tho loved stile of the voursey, which ought to be mada 
au ovory filth ay wiath course, Whan wally ave Lo bo built oiventar, 
thoy must bo enrviod up hy moulds, whieh aro thin boards threo 
or four fauk lang, ono lye ol which is ont into tho ouryed fora 
tho wall ia intonded te lave, and they avo used in tho maior of a 
rnlo, boing applied upon tho upper auface of ovory convso, and 
tho bricks aro placod in uxnul. voingidenco with tho curved edge. 
Whon the first fwe or thao courses avo Taid, the mould will only 
neod aconsionnl appliontion if blo walls avo porpondicnlar, bocanse 
tho plumb rulo usod in tho ordinary way will bo suificionl to cary 
up tho work carrootly from tho bobom oonrsos if proporly laid. 
Whon curvod work ia of sul radius, ik will require the bricks to 
bo cut into wodgo shapes, or must bo moulded for tho purpos 
Rond pillas wo usually Dnilt with quadvant-shaped bricks, a 
when thoy ave of qensidurable height, circular slabs of atono, of the 
sand tinmatar na the pillers,wnd wbout three inchos thick, ave in- 

+ droduead wb every Tour ur six feat. 
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Aun peur vide the hiiskwork: ain oney of a building’ 
ought bo ho ea vied ap, wcnearly epee, ot em miter hoighi: 
all moma, as itis doxiable thet an pial webeht dhonkt bo thrown, 
\pon ovary portion af ile leimedadian, rate fewer work, aud to pang: 


will have p grontar tendonoy Co adule cy see (it thin anothen, 
e 


As brite Jinan ygronk avidity fe watery if should ho Honea, 
bofore boing wad. By Gikinge thin pecan ion (is merlin betwoonr 
tha joints will gab mera Hemaly thane when if: iragmeta ita wator boy 
tho dry brick, which it fregmntly dees yo rnpilly us be tondor the 
mortar pulyovulont when it has dried Anothoar reason for tho 
Dniok boiys dipped in wator is thal thoy ive generally oveved with 
duat, which intervenes befaveme Chen and the mortar, und provanty 
adhpsion, 


Brivkhond My bond uke in Tadekwork, dosorver a great! 
donl of ationtion, — fiyglish lend ix na cantinnntion of ono kind 
thyonghont to sine come, mit consixty af altenale sourses of 
honors and strotehora, the headova sevving fo bhid tho walle to: 
gothor transvoranly apd the strotehors baygitudinnlly, von mags, 
oa al masonry, sich as (let piers af Leider, miny lo curetod up in 
allornato comrdes of heudera aml rbvotehors, tdeing env that no 
lwo vortival joints ovany in tho same lino over endl olbor in two 
coutigious gourses, aml tha viel xhoald net be plod with" 
thoi whole font meng the side af another, bit xo Chet the ond, 
af one inay vent ta The aiditly of dhe athork which lio cantignous 
2 ft, and two rawe dai dingemly oe a hewringshono bond may 
ooansianally bo tacrodiwot, he Glidestons off to joints shonld off 
oxeoad quarter at au iuh,  Clomih Lend cataiaty in laying altars 
nifoly headomt md stretchers, ~ 


Mesoryemtn masonry the torm "favo" ix vanally applied $9, 
tha front af Che wall, and this fom (hnde” to the inside; tho stone 
whiol forms tho front in dommuut the tuoi, tit uf tho baok the 
backing, and of the infyriny the filling or hearbing. The torm 
“eonvaw” ivappliot to ish horigautal Inyer of xlano or briele in tho 
wall, ‘Tho division belwuon the stones in dle aonravs aro termod 
joke. ‘The upper saeface ef each coma iy culled the bed; the 
arrongoniont of the diffevent stones ur bricks in guuh course i8 
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formed tho “bond.” Beieks ov slouos having thoir Jongths tho thick 
ness of tha walla aro tommod haulers, and those which havo 
thois longths in Lo longbh ol tho wall avo cadlod stretchers. 


Out Stoue.—Masonry of out slono is stronger, and moro solid 
than that of any oblor olass, Int owing to tho labour requivod in 
Avosattys tho stona ih is very exponsive. Unt alone is gomotimes 
usod as a hots or covering lo brick or rnbblo work, aud it is thon 
ontlod “ashiw masonry”? All tho stones of a conrso should bo of 
oxaclly tho stmo height, but ib is nob necossary that tho hoight of 
avory course should bo tho sume. All vortien! joints should bo af 
right anglos ta tho face. ‘tho uppor and Jower bads should ho 
aquaro wilh tho fneo, and conseqnently parallod with onch obhor. 
Ib ja nol novossary to dross the back of tho stonos, ‘Lhe vortionl 
joints of 1 conrse should fullon tho middlo of tho stonos in tho 
course below, Bond sbonos of a longth to rench ab loast ono foot 
into tho booking xhauld bo inbvodueod inte oyory course.  Tivory 
bond stono should, if possible, bo placod in tho middle bebwoon 
Shoxo in tho conse bulow, and the quantity of theso stones should 
not bo loss bhan aw sixth of tho feco of the wall. 


Rubble Stons Work.—This desoviption of masonry is oxten- 
aivoly usod in thix country, and ff onrofully oxconted possosses all 
tho slrongth aul durebilily voquirol ina slenctnve of an ordinary 
churactor, ‘Tho stonos uso for this purposo aro prepared by 
Inoaking alf tho sluwp wouk angles of tho bloak, it is then cleaned 
from ditt and wotted bofore being placod on its bod. ho bed is 
propavod by spronding ovor tho top af tho lowor conrso an amplo 
quantily of good ordinary tomporod mortar into which tho stono-is 
firmly imbodded, the intorsticos boing filled up with smaller pioces 
nad chippings into the mavtar, ‘Tho boat alonos should he selected 
for tho odyros, and moro partionlarly for tho cornors, Slab stones, 
op thoao which divide nutnvally inte platos, will produeo stronger 
and botlor work then bouldors or stonos that prosont a round 
surfaco, ; 
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CHAPTER VI 
Quarrying and Blasting. . 


State bntor te umy tee de erihed a ely stane nna op 
Joss hnprognated will iron on the Torn ab ved and yellow ooheag, 
with a porforaded and cellitlay sitetnve,  Gaderity is suit to burden, 
on oxposnre fe the air, 

Granites ison of the omeat mommion roeles th Souther 
India, and is mat with rath: ia nteeta andl umetautitiod, Unig , 
granilio ia aconponnd of quints, Teldpar wal ies, net chonieally 4 
united togethor, but xe closely aygeeregated, Cit when tho grain iy 
fino ib iy dillienl6 to distinguish unio Tram the ollie, bat df pours, 4 
tho threo muterials appear almost distinet,  fostoad af chd'miog 
nother widistanes entled becbloude fe feud i semus qualibios, 
whioh ave then eallot sionite,  Sionite ie hardin and quar diMienlt 
do works (ha real granite, wad ene af the best stones Cor builds 
Thy perpores, 

Quarrying shane “Mus Best poink it to aedeet me clone and ox 
tonsive wats fies of rank as possible aa whieh Touvy oes af wood 
aro lnid, aud kept ina tate al ignition for twe hours, ‘She poak 
in then ateuck with ow erawhar, too aseertain from tte sound ita 
crack has boot mute, end whon flay i tearnul fee be bhe odae, a lage: 
Hoap of light frel, snob ae thorny daanchos Qe id burned Lov tho 
gerto paved ar lees whou Clie appr lanine ofive puthdly debaoh- 
oct will oparato fen tho vooks ibe deajumation bedige nuwleod by & 
gound which pints the workinen in removing the axles, Choy 
thon inawrt wolges into ueeravndet, driving toon ny fur ag possiblo, 
and throwing Houvy weights on tha auctor beenk the atenos intg 
qloges of Mea required sve, When thyga fap floartiye ay othor pur: 
poxos any verntivod, thy woods ts tiest Ieatud ad partially aoparntad, 
a Ling of holes a fiw inehor partis thon chisallodt xeeurding to tha 
intundod cdinonions, anit tho thy mw separntad hy stool wedges 
hobyg diverted in those helo, sd steal furailly by a hammon 
Roek may oft tac remaved hy lighting: hoya Giver pon ib, and 
oxtinguishige thom with eohl water, whieh ean th to aragk. 
When granite tof a grey colony, with while spuds, rusombling 3 
tho graing on a pho, tb will gonerally be easily split in thia 4 
piano. & 


ee 
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Blaading.~ Tho implomonis used im dlastiig, consist ofthe 
juunpor wilh which (ho holes avo nude, {ho serapor or spoon for 
dowing the holes al the chips prodnead, tho needle which is 
dvivon into the charge, and vomains while tho holo is filled, so 
that whon ‘ultimately wilhdrawn a ohannel is preserved communt« 
gating with the powdor; this arrangement, however, has been aupor 
sodod by the fuze, which is put in aller the powder, into the hole, 
and tha spiwe around is filled up by means of the tamping bar with 
" olay,&e. ‘Iho apovations which coustilute tho procoss of blasting 

aro boring’ tho holos, louding, and firing, ‘Pho jumpor w an ivon bar 
of varinblo longth, acvording Lo the dopth roqnivod for tho blast. 
{ls two ouda ava tippod with steal formod like knife odges, thei 
length across deponding on tho diametor of tho holo for which they 
aro to bo usu. In using the jumpor one man sits down on tha 
rock, in w convenient posibion, and holding tho lowor part noar the 
ln, ho guides ib that it may*striko Snir in tho holo, whilo anothor 
sslutda upright, and wisn tho jumpor drives it forcibly homo. 
At inturvuly wv Hiitlo wator is poured in by which the rock is 
loacortain catonb softoned, and tho dust is theroby converted 
* into m pasty oonadstonoy, aml thus ‘moro onsily romovod by gp 
motal spoon, Aftur tho holo hus boon sunk to ils propor depth, 
and tho charge dyposilod, it inast bd tanpod or fillod in again, 80 
(hab wd verizbuncs anny bo offored to tho explosive force of the 
powdor, mul tht this fovea ho dircotod Unvough tho lino of loast 
rosigtunee, whielt is monaural Irom tho contro of tho charge, to the 
neavost aurfaco of tho rock. ho beat matorial for tamping is 
srl Crygimenty of the roel in which the blasts wool prepared, 
bub it ds never treo from giving flvo md causing accidents, Ant-hill 
cavth ig tho next Dost, then clay. Tho tamping bar is a hoavy 
brags vod, of nv clinmotor a little loss than that of the holo in whiolt 
ibis to bo iwod, and slightly bapoving ab tho oxtromitios, At ench 
end wn open groove is forma along tho sido, to admit of tho bar 
boing uxod with facility, whilo tie neodlo ov Snzo is placed in the 
Hole, Brnas iy soluetad for damping bers 4o avoid risk of accidents, 
from tho clurgo being ignited by sparks which would bo struck 
woro iron or stuol omployad. Tho tamping material is put into 
tho hola, in sinall quantilivs aba timo, suy onongh to fill on inch or 
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jnoh and aladf abe tane, aad each is well end Holy ranuned home + 
by atecossive blows, fn using the aeedle it ia Hevessry 40 prongs + 
it well bofore te tanpiyg ix begim, mid tam ib often dnring th 
process, ; 4 
Tho clurges uf the powder alot ly as Go eulios of tho ting 
of lenst rosisinwe, This if fe oanees of powdor heave a givon | 
offoot, on a solid piceo of vouk twa feet thick fa the srfaga, te 
onght to require thirteen and a Tall oimees te praduca the samo h 
offoob upon a xbuilar rock threo fest Uriek s for & (the enbe of 2) ig >, 
to 27 (the obo of 8) as bia to UY. Tho olfeat prodneud will doo 
pond on tho nate of the work, the quality of the powder aud j 
tamping. Tho resulls of tho Hest two av thyve blasts should bo j 
oavofully nolo, wud the charger can he vogulatud neearding to tho % 
rulo that has bow given (ride toblo givens in Appondis), The “ 
space ovanpiod ly tho meade, wher fie needle ix used, ds Mod | 
With fino pawder, and in fired by means af a alow imatoh, mado of ! 
pepos or tinen, doukod fen solution ef uitve oy giupowdor, ond 
this mab beso arrayed wet to give the porson fist i6 timo t6 
rotiro bufore tho powder explodes, Grunt enution, ind caro, muat ? 
ho wsud hy the persan in charge of thy blasting i+ 


Preeuntinne ta be used in Bhadting. : 


let, No chugs ix to bo tived, if possible, without a | 
patont Suazo. 


Sad, Rtono tonptiys Mnever ta bo imed. Ma hort dosaription ; 
ia Daenl brik, ov unbint whee the olay ix adil; ho olay of paddy 
fielda whore jygomuable, and wall knended, ds gourd, Somo soft j 
material anols wi dey greasy, papor, av cation, altauld be pul in avo 
the powder before the haaping ia conunonead, 


Bes 


BeA Meouiatry be ohnrge should himalf aunt the muabor “ 
of charges beforn thoy are fired, and eavefally count the number“ 
of oxplosions, so tik he gaiy bo aire none of Gio holos have 
ninsed fire, 


Aik. ‘Tho tine of diving lida shank be always when the: 
Jong) number of pouplo wa ov tha ground, oithar garly ia the, 
morning, 12 o'clock (provided the covlios yo to dimnor then), oj 


4 
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aix in tho evoning. Bolore firing, a hovn shonld be blown, ov a 
drum bonton, bo warn people, Mon should also bo dotachod with 
rod flags on oithor vido, nt x distance of about 150 pacog, with 
atrist ordors to ulow no ono to pass, until tho shots go off, und to 
uso foreo if necossary to provont thom, 


5th. Tu enso of a mis-five, tho person in chargo should bo 
vory envolul, ax many fatal nooidonts have occurred from roboring ; 
tho safoal plan, whon praoticeble, is to oloar out tho romains of tho 
old fuzo with a coppor ov brass noodlo, and introduco a fresh 
portion of fuze, hoving: fish pub a little frosh powdor down ag 
priming. Shon it, howoyor, bo found absolutely nocossary to 
veboro a holo, it mush bo deluged with Wwator, and tho témping 
workod graduatly ont in a thin paste, Coppor or brass toola should 
ho usod in roboring, 

Wh, Tomping bars of ivon, avo nob on any account to be‘ 
uadd, but only those ontively of brass, or with a foot of brags at 
oithor ond, . 

Tn casos of fatal accidents, thoso in charge of blasting opora- 
tions will bo aovorcly punished by tho Magiatwacy if found 
oulpably nogligont, 


memes pang sateen 
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CHAPTER Vil 
Hortar, Coments, Plasier, de, 


Marta ae ChrntatemMn bor in aly cemposed of glakad 
lima, andl sand, fo whiek snillviont wator is ndhlod to heing tho mix. 
ture bo & proper consistence holon sh bee. When Himestonag 
or sholly avo subjested fo a bigh Ganporabee, all tho walor and 
carbonic usid whiel enter inte (Moir composition avo drivon off, 
and tho rosull is quivklino, ‘Uhis enbstuwe slows nstrong avidity 
for wator, and for eurbonia acid, whielt it abnorba from tho atmoge 
" phoro y Whon water is ponradk over thea shone, it awolla and 

teks, ovolying a considorably degven of heat, ant finly falls inte 
+ fino white powder, in whieh whitey ois called aluleud timo, also 
rydeabo of time. Baro dition shite porteetly, lat (hia imprre Hines 
dy nob do se, and ave alton Go best for building purposes, Lime 
fs divider! indo dwe chins: Canton tine, aot Uydeantio or wator 
limo, ‘Cho mortar of common Tine will nab laadon andor watoy 
oy fe vary mont pleases s hydrates liner giglla a niortiuy which gots 
rondily, wut Leconvs hard in tnoish and dry plas. ‘Tho following 
is wsiuply matted of axuortaining (he prope ction af 9 timo atone, 
A. sinall portion ol the stone atiould he edeinadl evar a common 
fire, on a plata of iron, ancl afta boty adult tant Joo knoaded 
nio wt Uok pose, mil nade inde a ball, whiel boty placad ab the 
Joblont of ae plugs vessel, ancl eoverud with water will ina short 
otto give ovidenae of Che «ality af thee stane, Eat loos nob aot ib 
world Lo onllod (sy contaan Tints bub if ab harden, it would be 
olaggod undor the hydrantio varisstion, 


Timeshiti. ~The Kili in whieh Cho operation af Duening ia 
portormod are of varion duyescand sized. A xmull aval, ono and a 
quaclor feeb be height, and the aun lrand(h, mused five foot Lom, 
tho geod, ras longitudinally threagh tha kiln; tho top of the 
wel hes a poatings of brick: on aye, whieh ia partinly covorad with 
Lratcon tle ser (itt netlinge rep Carey thom, Over this hed a 
Tnyor of chanced it plot mel dire apphod, when sulfigiontly kinds 
led, tha ised stielhs, or tang lone tout elaaceal, ta bo bo aid in 
anall hhoapa a deeb unt a dll apart; when the five has been, 
vumminaiated tu tlie, the mteamedhate: qaee man bo filled tea 


’ 


jt 


Jovel with amore shells or dite stone and charcoal, und when dhe 
firo has oxtontod bo those, another layor to be put on as was done in 
tho firab insiioe. th takes nbout twelve hones Lor the stones‘or 


gholls to bo evlobiod, mad taventy-four more Lor couling. A. moclorato 
‘proozo hinsbons the buviiap. 


‘ Sand—VTho soul use in mortar should bo clean and sharp, 
Son sond shankl bo avoided on navount of tho salé in it, but that 
found in tho bods of vivers or strcams may bo used. 


Mortur.—T'wo parls of sunt avo genorally mixed with ono of 
limo to form mortar; tho limo and sand avo ground in a circular” 
trongh mado of nlono, by a stono whool turnod by a pair of bullooks. 
ho mortar whon thoroughly ground, is takkon out of tho trough, 
and aollectad in conigal heaps whoro ib romains till reqnivod, Tho 
best mortar iy prodncod from rocontly burnt limo, Mortar made 
with hydrantio Hino should bo nso with as liltle dolay as possible. 

Camant is nuyto with a amixture of ono part of powdored 
prick, ono of limo, nnd ono of sand, A mixturo of brickdust, lime 
and oil is somotimes used, vs a Lining to oistorna. : 


Portland Coment is composed of a clayey mud, and chalk 


"ground togothar, und aftorwards calcined ab a high tomporatire, 


Attor oulcining it is ground to a fino powdor, aud used in all damp 
ov wot formulutions, a4 it ism good jydvantio cumont, * 


Ooneralo—-ly composed of aqunl quantitios of Time, sand, and 
hornt oluy, a byukon hyigka nieoly pulverized, all threo of which 
aro woll grea, and well mixod with lave parts of broken brick, 
and two of broken steno or gravel, or four of any ono kind; the 
proportions, howovor, vary as thoy dopond upon tho purpose for 
which ib is intonded to bo nead, Sometimes the proportion of one 
of limo to.two of sand, and four of gravol is used, or ono of limo, 
two of briokdust and fom of brokon stono., Whon tha limo is usod 
Without boing mada into morlur, if is neual the limo ugod should 
bo unslakoidl, all thu proportions avo woll mixod Logothor, first whon 
dry, and thon mixed again while wator is boing poured on it; tho 
mixing should oontinna until overy brokon brick or brokon , 
atono is woll eoverad over with lino, &d., and should always bo 


thrown fyom n considerable height, by whigh ils solidity is greatly 
i 


fie k 
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inoroasod, Tu ALi loop welln, where tle water camos bo pimps! 
od out, a ood plan is te lowor the eonerota ia haga, which have : 
* four long strings utlachud te Fone of its eornors, wa that whit the 3 
bwo sbrings ab its mouth ave used Low lawovinge it, thowo ab the onds +; 
avo intondad for omplying and drawing ap dhe bay. ‘ho oonaret, ; 
should ho put in about two fool abn time, and wall rammed an, | 
bonton down. 1 


Plastering-Kor plastering, the mortar slonld ho of tho follows” 
ing proportions, ono of linn to one amd a holt viver nnd, wl) i 


+ boaton up and inixed with water, aud applind ta-the surfieo of tho : 
wall with a trowel, J 


Whitewash iy mado with slabed Time aulwates, tt should bo 
of auch consistence, that ib will nob iameortintoly drop from a brash 
that hag boon dippodinte it, Cam, or rice wator, added to it, makog 
ibadhora to tho wall, aud provenbs it from ailing anything that 
tonohas it. , 


Blud and Yellow wash ovo Inik on fort va whitowagh: the 
formar dorives ity colony finn cocomnnt shall charcoal, and tho 
Inbloy from yollow vehre promt up with him.  Boforo whito. 
washing an old wall, all the former cont af whitowash shonld bo 
KOrayodt off, olto tha new gob will nat adheva properly, In whilo 
or Wyo Washing ameoth plastered walla, ti fallowing grunge mixed 
with, tho waste will eau at to adlun: is baleal (rag (‘Taril, Aarus 
vate), Uho volntuy tno, mat the Wwoutlnpple drow (Pumil, vilumuram) 
Od thoxe whiel prodney thy Hitomi i ateg, 
} 


Aapheelt-Asphult tharing abou be bid on x good oonorste 
{undation, six inhon doop, mut show ts biel sptila avon, ‘Cho oon | 
drola should be theroigghly aot md dey afore the auphalt ia laid, 
othonwino the asphalt will blow, Dey ashen alvontld be Rwopt on thd 
surfion of the coneraty, to retioye maiatnen. "Cho axplalt should bo 
houlad with wool, tho mineral tar whowkt bo final pub inte tho onal» 
dvon, aut the ophalt brokin tna pradually mixed, xlirving woll, 
Whon tha axplintt, ie rouly for imo, it should pive aff light pulla of | 
anoles, wd dap feevly fron the ativror, ‘Cho avface while hot 4 
shoudl be spedutlet with chalk powder ur tity: smd, ane sbenped A 
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woll, Who asphalt should bo Inid if widths of thyeo fost, tho joints 
kopt oloan and [reo from dust, and hoatod hoforo laying the noxt 
width, 


Thicknoss for ponds’ wavohouses ... | ve Tf inch, 
Railway platiorma ae sie wo By! 
Axohos, &o., &e. a 


ea F a 

Asphalt showld nob bo used whore ib is likely to bo satnratod 
with oil or groago, For ropairs, pour hol asphalt ovor tho spot, 
and allow iv to remein until the part to bo romovod' is softonod. 
Not moro than 686 Ibs. of asphalt will bo roquired for na sqnave 
finch thick. 10' X 10’ X" 4 ==686 Ibs, or 110 Ibs. ton cubic foot. 
Asphalt pavings should bo out across diagonally, with tho edge 
of a hot twowol, bo provont pooplo from-slipping and falling. 


Plasturing, Tho following is tho mothod of plastoving walls :—~ 

Mov ana caad-tho plastar is composod of ono part of limo, and 
ono and a half of rivor sand, thoroughly mixod and well boaton up 
with water, Bofovo applying tho plaster, tho wall should bo trim- 
med with a irowal, and swept perfootly clean, and then *prinklod 
wilh wator, ‘Tho wall boing ronty tho plastor is mixod and bronght 
to the required consislopay, [tis thon laid on with a trowol, pbhout 
half an inoh thigl, and lovellod with a fiat woodon rio, boing altor- 
wards stnoothod with  woadon rubbor till ib acquixos an even 
surfado, During tho procuss of rubbing tho plastor is ocsasionally 
aprinklod with a little purv lime mtiaod with wator, to givo it a hard 
and oven siurfiwe, 


Hor tion conta—tho first cont is appliod as alrondy dosoribed, 
with tho oxcopbion that the surfaco is loft rough, and no puro limo 
ig appliod during the process af rubbing, A day or two after the 
Avat oul ia pot ou, ud while it is moist, tho second coat is applied. 
Tho plasterused fur tho second cout consisis of threo paria of limo 
and ono of while sand. ‘These aro mixed as boforo, and afterwards 
ground by womon ou a flat stone with n small stono voller, till they 
are reduced toa (ine paste. ‘ho plastar thus propared is laid on a 
woodon rbLox, anc upplied with caro ovor tho first coat abot the 
eighth of au iuch thick, It is thon rubbed down perfectly smooth 
with 4 gall truwel, ond afferwards polished wilh @ orystal, ov 


ay 
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amootd: atone tabber, and as ana oa ik Tas nequirod a Polish, 
Hittle vory fire Yallapum (xoap~tony) powder is printed on, it, to 
inorgue the whitenoss and polish of the plaster, aud the Polishingy 
continuod. Tho seeond cont onght to be tpplied and finished in 
ono day, for ib nanily hardens toe natch during the night to he! 
polishod the following: day, unloas ie thump wonther. "he Practica, 
is Lo continuo polishing the plaster until it isa quits dey, anda TU, 
bor of bricklnyors aro omployed in order that ib may bo wells 
polishat the first day. Moisture eontinnos to oxnda from the 
plastor for samo days aftor it is vompleterd, this ough to bo avo. 
fully wipod off with a Ano cloth, andl the wall kopt porloctly dry till 
the moistive ceases, 

Pov three coats—tho fivsh is aid on is ulvonty tloreribed, bub, 
ib is loftay fortnight or theoe weeks to dry hofove thy Kucond cont 
is applied. Pho plaster fur the seco vont vouhita of ono pail, 
of Timo anil one of tine river man) fread trom the gomraar partiolos, — 
and feo olay hy sifting, Tbia well aisedd und + Deaton up in 9 4 
clean trough aud applint over the first vont, rbot n quartor of 
an inch #9 thickness, tho first eout hei moistonod with a Title 
wator, Jb ig noxt rubbed down inthe ane mamer agin tho 
first com, bub aetires nmuoh sinvethor suvfiew the plnalor being‘ 
of a fine quality, A day av te afterwards, before it hag timo to: 
dry, tho thint gow iuppliod. lb couniste of Some parte of limo 
gud ope of thu and. Thowe afte beings woll mixod, and voduood 
by grinding to a vory fine pte, quite fee fren grilbinosa, aro 
pub into a lage wathon jar, and mised with the whites of oggs 
and tyro or milk curd, in tha peapention af LY opaN wad Lf mone, 
auro of tyra to avery parale of plato, ‘Mhexe ara al mixed and} 
robbat betwoon the Tunis i the iycrestiomty sve thoroughly 
Prworporatad, ancl the composition redueet (aa nniiform consistont 
panto, o little thickin Qaim even, and pertuatly fron from grittinags, 
Tho plaster is now fi} for ase, and i prt on with a wooden 
robhor, about x tenth of oe inch deel ane Houbly rubbod 
Lill ib Looney parfertly ammath, Tinmedintely aftr this. an 
obhoy cout of till tine plaster in applied, eouminting: of puro limo { 

; 
Aa 


4 


i 


es ee 


4 
y 
ground to ® vary fi pasty, and alteewarda ntbxedt with water 
in aclonn twh Gill it ia the consistney of crema. ‘Chia is pub on 


aboul a sixtuonth of mn inch Uhivk with a brut, and rubbed gontly 


4 


aa 
with a small trowel till it aeqnivos a slight degree of hardnoss, Tt 
4g thon rubbad with (he orystal ov stone mbor ull as benutilul polish 
jg producon, nob forgobling to aprinklo tho wall with fino ballapam 
powder during tho procoxs of polishing, If tho plastor is not 
ontivoly dry on tho avcond morning the Oporation of polishing ought 
to ho continued until i ia quilodvy, ho moisture as above directod. 
ruat ba carefully wipod off, md tho wall kopt quite dry till all 
appoarance of moisture conaos, ‘Tho giono used in polishing is a 

_ oryatal or while pabblo, or picca of sonp-slone, abont threo inches 
Jong and one and w quarlor broad with a porfoolly smooth Lace. 
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CUAPTER VUL 
Fonndations, 


MoundattiuseM formation of a tera and seenro foundation, 
npon whigh lo build a xtriebure, in Traqutonbly ono of the most’ 
diffe) operations whivh tha Mnyinowe hes te porfuem, Whon 
tho geomul ia fie, and guiltgient to anpporb the gtaueture bo be 
plucod npon it, ibis only novosnury to maka its snrese lovel; whon 
howovor, tho ground has v slope, it will nob ho ueeossary to bring 
it all to ono lovel, hub if may bo ent into a xovieg of lovel bonches 
ov slops. Whon tho'gronnd ia nab xnfigiontly firm to ho Lrusted, 
itis Cound nocessury bo adept somo avbitigial mean of inovonsing ite 
rosistance: one of Uo most common amothoda of doing: this ig to 
Avivo long ploeos of Ginsbow damned “pilow? vertically bite tho ground, 
until tho vosintance Ubey offor ia mulieiont; they are all sawn off to 
tho sumo Jovol, and vw plutforim of timbor is formed on top of thom, 
upon which pletforne bro intonded xvnctive ia bul. Cho pilos are 
nanully £2 inohos aquere, pointed ab bhoiv lawor extvomity and shod, 
with iran, to eneblo thew te ponatrate tho grand move onsily, 
thoy aro driven inty tha growl by repoatud blows of a howy 
weight, allowod fo fall wndtor the inflameo of gravity, on thelr 
uppor ostventily, whiok shoul be survonudted witha hoop om sing 
of iron bo provont tho pilo being aplit by the blows, 


Anothor mothor jx to throw the base of tho atmotie ovor a 
Jargo suporfiviul area, whioh ix nometimwa dong by spronding laygo- 
masses of onorate over Lho proud, mid aprauting out tho wall with 
footingr, a ly Inyiny Targa flat atonvs over the ground os a founda 
tion gonrgo upon whigh fo commons building. 


. 


Jn comprousible doila, anch as somo kinds of vley, saud may bo 
used bo form a hol for tho foundution ; ib should bo wottod and 
spvond in Jayora of aix invhor, and cach Inyar flmuly rammod before 
tho noxt iy lnid, Un yory wofl gromd, however, this could nog be 
adoptod, as bho snud would gradually work itself down, ‘ 


« Founudutions on Welle~Whon works aro to bo constructed in 
the bods of vivers, or in vbhor aituntiony, whoro the soil is sand, or, 
of wuliny nature, and when water is mot with in such quautilios that 


A 


exeavation in tho omlimery imminor would be very tronblosome, the 
foundation is laid upon wolla. ‘ho lowst sizo for foundation wells ig 
Unee fool inside divmetor, and the thickness of rings from 9 inchos 
to Meinghes, Nhe wells should he placed nob less than six inches 
foom onoh aller, Lefora tha wells ave oommoncad, the gronmd 
ahoukt ho Ivellod, whieh ik cnsily dong, by romoving the sand 
from the whola site of the intended work, muti] tho wator is reach- 
ad. Tho bricks should bo ent ospressly for the purposo, somewhat 
narrower atone ent (han the othor, ‘Thy dirst course of bricks is laid 
on the woll sing, which is undo of threo picsos of plank, Banyan 
and mugen plauls ave conumonly used Lor well rings, but tho wood 
of tho country pooscborry is best, being loys porishablo undor 
water; Komotines basket work: is used instead of planks bolow, 
ho curbs should bo formar et rings, the lowost ono mbout threo 
juchos brand, and Chose on top ineroasing in lreadth, so that the 
fopmosh ono would ho the required thickness of tho brickwork, 
Tho brieks shonkl be lvid in chimun, aud witen tho woll is finished 
timo should be given ib to dry, lib while drying it should bo con- 
ataudly kopt wel, ‘he mortar used should bo of a kind thet will. 
sob undor water. "The well ia now roudy for sinking, which opora- 
tion is porformint by woll sinkors, who, by vomoving tho sand from 
within the woll, oause if gradually to pink. 


Wolla avo alin sunk hy a patimt invention: “Bulls Patont 
Drodlgeu,? which, being lot info tho well, and drawn up, will bring 
Sup moh morn waned ab ong Gime Uien what a man would bring up, 
and the woll caukt be suk by thig mons tow greater depth ghan 
itooukl bo done ly woll sinkara, A dorvigk with blocks, &., will 
bo required to work this drodger. ‘Tho chief points to be abtendod 
to ia, Chat the clrodyor shonld be oarafully lub into Uho contro of tha 
woll, and noyer on to tho side, ay too much of sand boing takou 
ob from onu side, will Lond lo make tho woll lose ils perpendicular. 
Another patent, Mnginoor Stonoy'’s xonvator, is useful when 
clay has to he takon ont from under the wall, Cho oxcavator is 
Job into w rod of iron placod in tho contro of tho woll, and is worked 
by a hinndle fixed en bo tho vod, A 
Wobl’s Mxcavator ix also anothor usod for taking ont soil 
from within wolls, 
u 
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Wolls have ovsnsionally loon inde of as rovtungolar shapo, 
thoy aro moro diMoult to siuke than round wolla, wil voyuive moro 
aura. 

MootingaeTho bottom courses ob the masonry of tho fonda. 
tions aro usally oxtonded hoyond tho face of tho siporinennrbous 
work, tho ebjast of there sprond courses, or footings, tx to distets 
Into tho woight of tho structure over a larger avon of bearing 
aurfagy, by which a liability to koltlomeant from comprossion of tho 
growid is muoh diminished, 


Tomporary dong, --Bolore a work in commoncait in the bod 
of arivor or xtromm, it will ofton bo aevesaary bo conatrnob a tome 
porary dam. Uiona mado with sind oun never ho wator-tight, but 
thoy will ofton serve a good pope, he ordor to protest thom 
fron tho action of tho waves, ataleos should be dviven in front, 
behind which dato mats or Inanehen of booed may bo placad 5 ab 
tho part whore the atgpant is runing, whioh should bo lott till tho 
Jnat, atont alakes are placod novoss tho stevam, to thes front of which 
fogoines mado of alay vollod up ue branche of trees, and bound 
round with sbruw ropox, are velled, aed Che Jane ja rapidly filled, 


Stone facing ar Koretmentom' ia aljoat al ston tnoing is to 
protoch the bank Front the nagtion af water, when agitated hy 
high winds, and from tujiry fren rain ho stones ao usually 
Wid iow single Inyor, mul vary in avian acuording to Oho hoight of 
tho bank. ho hoygint atone ave plicit ab the bottom, and should 
bo gunk ou ES doled in tho selil meth., After tho frat conveo tg 
Jaid tho owrth slundd bo fet in bolind to tho height of tho stones, 
rout woll vouunted, the next and follewinge voursed should bo lad ju 
tho sane ramon. The stones whould le woll Attut together, and 
Viv avovines slopport with sniallor pita, Tho usual slope is Lf bo 
1, bub a wlepe of ab lenat 2 to P would bo bablor, 
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CITIAPTER TX.. 
Bridges, Arches, &e, 


Bridgnt—Tho tavo kinds of bridgos chiofly used on tho rail. 
way aro avohod and givdos, 


DojfinitionsTho ostvemo supports of a bridgo by which it is 
joinod Lo tho lina of railway avo tormed the abuimonts, and the in- 
tormadiato onos, plera, Tho walls which sustain tho ombankments 
whoro thoy join tho bridgo avo Lormod the wings. Tho square tore 
mination mi oxals of the wings aro tho rewels. ‘Tho projeotion of the 
piors bayondl tho fnevs avo tormod tho sutwatere. ‘Tho lowost 
oxtromitios af wn arch avo called ils apringings ov apringnig Lines. 
Tho top of tha arch is tho erown, and tho portion of tho arch ovar 
tho springing Hines tho Aawaches, 


Ste—As ou ponord rao a straight roach of tho rivor or 
atroam ix to hy solectod and a placo wh&o tho bank is high on 
both silos. ‘ho axis, or coutro lino of tho bridgo, should bo 
placod porpondionlar to tho thrond of tho stvoam, whon the looality 
admits of ils buing dono, whon this cannot bo offoctod, tho bridgo 
is tormod askow ov obliquo, bacunso tho sicos or facos of the piors, 
which must bo parallel bo the throad of tho stroam, in ordor, that 
thoy may nol ho oxposed to tho offoots of tho water striking thom 
obliqnoly, or oblique to thy nxis. 


Archer eMha forme usually given to the archos of bridges ara 
thoso of a xiimivcivoly, of the sogmont of a circle less than a somi- 
oirelo, and of w xomi-ciipao. ‘Tho somi-vireular arch is onsy of con- 
struction, prosonts growt alwbility, aud springing {vom a horizontal 
aurtaco, tho loud acta porpondionlarly, and thorofore tho arch hos 
Tittle Gondoney fo spread or oxarl Intoral prossuxve againat the abul- 
monla. It eanuot bo ofton adeptod, whon tho sido banks of the 
rivor avo clovatod above tho surface of tlio wator, Lor the rise 
boing oqral to half Ua span tho road on top of it would bo in- 
conveniontly raised. ‘Tho xogmental arch, if mado with a groat riso, 
is open 40 tho same objection es bho sowi-ciroular, aud if mado vory 
flab prosonts loss abrongth, and cannes a groat prossuro or hort 
zonial Ubvust against tho abutments; bel with the span and riso 


uo 


daly proportioned, it iq tho form whieh am mostly adeptod, Bho 
xomi-clliptieal aval gives mere wulerway Chur a Runenk of 
a eirele for the same span and vise, 


Spe ced risenf alrehes, = "Tho evown al thio ntehes shoull be 
three fuel above the ighe it: flea, it omer te atlay apne fop 
flontings bodies, Ub is of prenh dmportimes ta piven heisdgo sult. 
gionb hoight, asa considerable diminution of waterway fa vompon. 
aalod Ly v lite additional height, As tn thes numher of wchys, 
if possible atromas shoukl ba ero wed tea single span, uspedially 
impotnons Lorrouts among hill, Asn general rule Invidgos should 
consist of ait odd anher of arelies, inorder hah a pier should 
not ho built oxnelly inthe eoutro of a atrenim. “When the span 
of a bridge doos nol esecod Lary Ei feet the navel shod lo seg 
mental wilh arise of oneaeventh of span, anid it will thin be an 
are of G0 degrons nearly. (Pho rie shidd ievenwes with the span, 
nnd whan thet exceed 80 feet one forth tus proportion will come 
Dino solidity wilh a liandyeome nppouinee, 


Pieve and Alutinenta, “Tho founlations of piers and abut. 
monts anush ho according to the mdi af the pron an whieh 
thoy wre built, As the horizontal theasb of two half wrehes, on 
anol side of a pige countoraed pnede otha, (hey only offoat that the 
pior will have to nushun will be Ciat arising fem the weight of 
tho two half avo, with tho wilt that inay De placa over 
hom.on the rout nurfiew, ‘Mu alataenta Ineydnje to seatnin tho 
final fram the areh oon one site, nest he of fventor Ghicknogs 
dhan tho pitys (ha rale al onvesivth af the span for piera, and 
one-fourth far tha eblutinenta, will be fond a sory nfo vnlo, bub 
ib will in mest eases rive i yventor hich thin Hecomary, 


Chdmeterts, “The projestions of thiceanby af the piows, or oube 
water aia sonedingn meds an the tinal seimtaaivaloe or som. 
allipse, but Hall be host tombe Ohe fieet of the pier form a 
right mngle, Che lonyethe of Cie entwater is then eynal to half tho 
Toul th of Cie pica, 


Speadsils, ‘Mu spautels bobweon the Tee walls aro usually 
Pali up toe height of alent one fourth af the rive of avolios. 


G1 
Wing mally, ho wing walls may be biilt cithor ab right 
anglux with the almibnont, oy with wv eneved splay oufwards, ‘ho. 
Jongh of wing walls shold be ong and a half timoa: the height 
of roudway, above the hed of river, ‘Thoin thickness at bottom 
should be ono-thind af their height, dnd they xhonll bo buil with 
offgets or abeps on tho inside, xo as to reduce tho thickness ab bop, 
Wing walla avo known fe have eracked to such an extent that ib 
aa Deon necessary to rohuild thom, this hag been eansod by the 
carth having Deon thrown in lease betweon thom swelling after 
becoming antiamded with water, 'Phis acwidout would nover haps 
non if the oneth wag gradually filled in as tho walls are being 
raised, ib ix then trodden on daily, and camob be onsily ponotrated 


by walor, 
Ralhest ov prevent walle we mill up on both sides of tho 
bridge, and ave Dlondod to keap the bitlis indts place. 


Mooring, When thove is a hkehhood of tho bel of tho rivor 
oy strom between Che pioes and abutments being scooped ont or 
scoured, by the foreo af tha gurront, ib becomes nosossary Lo pro- 
foo wh by meu of veliindys or curtain walls, rmuing the longth 
of the bridge, bath on Che up and down stromn sido, ‘Cho top of 
tho cmmlain sheuld te mhoub twe feeb thick, over this stonos or 
Deicke on otkre with mortar are aot, forming tho flooring, ‘Tho 
flooring shold be about two or Caen foot below tho bed of stream, 
Tha evrbedte walle will hava te be built over welly or othorwise 
agoorting bo the nor. 


Oonaleuetion af elveheaeeAvchos aro consbyncted ‘of both 
bricks and stone, Co all arvhosx {hoe joints should bo prolonga- 
tions of the radii of ouvahie, When arches are built: with tho 
ordinary reebuysnlur lvieks, laid so that tho joints aro continuous 
from the xollit, lo thy back of tho arch, it is avidont that howover 
closo tho joints might bo at the soffit, they would ho very opon 
al tho Imok, mud iho strength of tho arch would dopoud on the 
mortar in bho jointa; to remedy this dofoct ib is usual Lo build archos 
upon convontrie rings. ‘Tho growl sinking of somo arches on 1o- 
moval of the conteing is uluest ontiroly duo bo the thickness of 
the joints. ‘Tho (wo rides 8£.an arch should bo begun and earriod on 
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simullancously, athorwike (he couteinge will he subjvetid toon an. 
equal prosture, and clingy ffs form. Afroe both the sides of the 
trol have buon tronglicto new Che ovawn, space is loth for tho 
oy Dinka or key stones, whiek ive driver in tight, after whieh 
tho conteing should be sduekdned, 


Oblique Avehes, Un neskow or oblique aeeh, ie is not porsiblo 
fo lay tho couises parallel fu the ehittinnts, for were Chis dono, the 
Vows botyg ab right angles bo tus direution of the aaurses, ther 
world he wgreat portion of the aah on euch side that would heyg 
nothing to keop ib from falling. In order to bring the thrast into 
this aivection, tho conraes maeb lo tid aa noarly as possible ab 
ight anglos bo the fet of Cha arch, ait at an aaiple with the 
vbulmont, end ié is this whieh prodiueon Cho poonliaridy of tho 
alow arch, When such mehos are lait of xtome anu)elt nivoly ig 
roqnived in shaping tes vewsuirs, Tah with beiek (oy may be 
built with noarly ny inwh facility as Cho ordinary wohon, 


Contringe Kram the native of an aed ih is elo that i 
could tok bo placed in Vio postion Uiey ary intend bo miaiitain, 
without artificial support for Gana to vest upon, imtil tho arch ig 
capable of xnpporting iselt ; mnd when this iv dong tho artiiaial 
xuppart has Co be vonusved, in ordin ba throw open te apes, that 
Ling hoon avehod over, witha any impolinanb he ardifloial 
suppork Vins made ie el is onlt the enatea or centring of the 
woh, Inonll centring the tye chief porta to fa attondad to, avo 
Aint its upper bowing xartaen whan be yory oeevuctly formed to 
tho figure nino to it, aad Ahab i led) he sniligiodly strong to 
Done the weight af the materia tho are it ta he cempoxed of, 
bogothoe with Uw werkanen, booby, Aas, withond aineng or chang. 


ing it form, 


A contriny ix untally sombined of taahora eomatimatod on 
Horizontal Cielo, supported fie xeveral places by pillars, the 
fran betug comimetal tammversely dry Lance and statis, and ab 
top by otha tinhom faoned to the enrve af the intrados.  Bo- 
twoon the pilliva and the tie-hemow tlhiere should, he placed singlo 
or double wodyon, or hloeks with wedge-formed shops out in tem, 
Whon those contrings are tu be lowered, if single wedges have 
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poon used, with tho sntallor onda projecting, tho wodges avo struck 
pack by blows from a hummer, which ltonds to lower the oon. 
tring; whon double wadggus have boon wed, dhe wppor one which 
haa its smedlor ond projosting oul should bo stinck., Sand boxes, 
consisting of av rong box and ovoid solid plug: filling loosely 
jnlo it, ave somofimes used Lor loworing contemgs. Tho box has a 
small holo in it ab tho betlom, whieh is nso Atlod with a small 
pleg, the box is filed with fine dry sand up to half ils depth, then 
tho round plug is put on, and tho beans and oontring como on top 
of it, Altor tho wreh has boon timed und koyed, the small plugs 
from the holos in the bux ure romoved, whon tho sand runs out, 
and tho contving gradually lowers itsolf, From fom to six VYoxes, 
or moro acoording to tho sizo of tho arch, avo used, and the plugs 
from those should all ho dawn ont simultanoonsly, also in tho case 
of wedgon thoy should all le sbruck at one and tho same timo, 


Stonor falling oub of archos ahould, in being roplacod, bo 
wodgod up tightly with ivan wadygos dippad in moltad asphalt, 
Wodgos of gizuy, nnud asphalt, should always bo kopt in stock, 


Cider Bridyea—Tho principle usually adoptod in tho con~ 
atrootion of bridges af cnab ivon is lo support tho roadway upon 
girdora having top and bottom flmgos, soouraly {nstoned togothor 
by braving femmes, whish avo rivebled to tho girders, ‘Cho bottom 
flongo of the girder hus a plato of ivon callod tho bed-plato riveb- 
tod bo ity this plato feos tho pilor to tho masonry, having holos in 
itwhioh tally with Cho holus in tho ill stone, into which a bolt 
oallod the aill-bolt ty introduced, ‘Tho girdors havo side webs which 
impart cousidoreble Ingural stifnoas to tho girders, which provont 
any toudeonay to Lond Intorully or sideways. Tho girdors aro in 
tho plas of voles, and stretehod aeross tho vequirad span, they 
havo to vest upon rlmtmonts and piors, as in tho caso of arches, 
whieh, avo nat ruquirod to bo xo thick os thas of thoso for f&rches, 
bub just eufliviont to givo tho girders o good bearing. Spans up 
to 6 foob may bo apumed by two sols of veils fixed flumly on chairs, 
over this the Pormanont Way ia Inid. But in spans aboyo 6 foot’ 
oash iron girdora avo usvd, ho girdors aro usually kept 8 Loob 
apart. Ln girdor bridgox thoso bo span 20 Loot are 25 fool long, 
doving a bonving of ona and o Liat foob on cnoh pior and abutment, 
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how for SU feet aie do toot lows, laying a beanies of tya wad a 
half Joel, aml ae in propertion aewordiye tothe hageth af wrivdars 
tho bearing movenes “The denght ob a 200 toet pepctin dq 1} foot 
Tigh, while for a 80 feet one ats theres feet high, Phe pando 
shomld luo tho borleplate i firsb riveted: ony thon al agragg tho 
veyed span, a deyriok, clan and rope bette warkud bya 
evalwingh, the braving: frunos aie thea fisokl ail royedtet on, and 
tho girdors are brought to Chey proper plives iantly by trayorgs 
ing aevow- jacks, nud dof dowi on the etl) stones whieh lave been 
placa in their proper pouition, A shoot of head is usually into. 
dutead bebweon the bud-plates anid call atone, thes ail planes should 
bo seb in Roman Commit Grider are some dies alse liracud, to» 
gether nud vollod on lo Cheie places, is 


Boiling: tar liondd he applied te the ner face of all won isivdons 
voqrivingy a prosmiyation cout, eas Deine take Chieb Ohi ivan ds very 
hosuughiy seraper! beter thie her bs applied, 


Culrorts, Theis re con tet te tdlow the fea passago 
of water wile the raimed rent, whiner oh erassin irvigatod 
Holds, Thwill tab be aeercary fade a famed ov eulyort for 
every fio eluumed (ou erases (ur penpoad line. Some of hom 
may bo tened ant made torn parallel tthe vetd, antif a cone 
Vvaniont yico Lor pondiye Chout mor tay vont is mob with, Small 
foley erassenl lay Cae nil neey recat only ame tamed, byt larger 
pertions al fergratial lat will vequire tive or they ab lonst, and 
aedhbtonal oo un an ayers bar every quarter of a milo of 
waixerl ran, owes anal the ynuitity of the water that has 
to pres, ihc ntot mlveahdes to anak my fied Toa tana yard 
wide, aad in arden that there imiy be anuifeemity, all tamed vonts 
showldt be cithor ony yard ae ane ust dad! yavda in span, and go 
ony Hho eulvorty dave whadmont cash pave saaiher te Chose ale 
roady doverthod for boiled; they may be aeehed, or live girdors 
feconrey fhe porno’ way an tip of them, op it sonaixting of 
ond small yout omy ba eavered aver wath thick aut utvonp' elubg, 


Penparnry Bridget may tor marl ol loops £0 ov 12 foot long. 
Twa tales chant bo hered ie them 8 haeh apurt,* tha sloopors 
shynid bo pluwd ina square, first, twa are pak dawn poralol and 
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8 Tool from ono anothor, thon long iron bolts, 5 feob or mono, are 
fixed into thoso, thon two moro slocpors at right angles to tho first 
aot avo fixed through tho bolts, thon again tho noxt two like the 
frat, and so on until tho raquirod hoight ia obtained. Orogs slaop- 
arg, in the contro should bo nddod to bind thom togethor, and the 
whole should ho woll seourod with spikes. Into the four small 
squeros formod by those sloopors, bricks or slono should bo thrown 
in to woight and Ioop tho wholo down, It is woll, whon practi- 
cablo, to braco tho sides with piccos of long wood spikod to it, also 
to mako a small oxcavation, asa foundation for it bofore putting 
down tha fret sot of sloopors, Over an abutment or pier of this 
kind, girdors may bo placed and tho lino laid on thom, if no girders 
aro available, on aninil spans 6 Lo 8 foot rails may bo made to take 
thois placo, Firat two sots of rails avo fixed firmly on chairs, and 
ovor this Lhe pormanont way is laid in tho usual mannor, 


Archos in droctlings aro of diforont kinds, but aro so generally 
known, that probably ono ov two oxamplos will suflico, Gaugod 
aroles avo arohos gonorally used ovor openings to door and win 
dows whoro tho bricks aro gauged. Inverted arches are mostly 
used in the basomontastorias of largo buildings, Rolioving archos arc 
thoao placod aver tho oponings in tho walls aftor the lintcl or breas 
summor, a4 bho ongo niny ho, is fixod, and roliovos the woodwork of 
tho snporinoumbont weight, An impost is that part of a wall or 
pior from which tho avch aprings, av tho springing line, Thess 
avohos avo Gurnod inn ainilar mannor bo thet alroady described for 
bridges, but in tho cago of invorted archos, the surfaco of the 
ground on which the invorl is to como must bo mouldod of the 
roquived akape, wud this gunorally ia dono with concroto, 
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CHALRER X,. 
, Tannelss 


PunnolaBofore any devisien can ho arrived ab by the 
Enginvor, aa to tho sonny, lovela, dinensiona amd anode of conv 
atraobion to bo adoplod, careful wirveys mul oxaminution of the 
goologion alrate avo royninite, logebhor with sonndings, from 
whioh a sootion of tho siuface of the yromul to bo pagal andor 
may bo mado, ‘Tho character of Cho Kian iy axoortained by 
borings, by sinking: trind xhatts pr pits, on the Hino of tho jntonded 
tunnol, or by sumll deitiy nearly following ity correo. ‘Zho Grint 
shofis sorvo aflorwards ay workings wbitta, flheough which the 
oarth from tho trmel can bo raised daring its progress, and by 
worlcing: cithor way from them, embling tho work to bo carried 
with proat rapidity; by broking ap tho timed in ahort longths ; 
and on the voruplation of the work, wording mona of light and 
vontilution, A drifteway hae Uo advantage of perfootly draining 
tho ground, thromgh whieh the funnel is ko bo formed, and ity 
insuring tho corluinty of tho tranol being Lformud in tho required 
Vino, Aftor the native of Gia steals to be pinned through is 
ascortained, tha Magineor dufemminod Che boat Tin of taansvorso 
soulion, aud rpont tho thickness of inavonry requisite tu goourely 
iupport bho sider nue rool, 


Thome are tayo iaetlioda i ordinary uno tor sinking: the shafta, 

ao thab can only he followed whine the ground is tolorably dim 

md froo from walter 16 ccamiaty in miming on epon oxeavation of 
tho form taul cimosiowe af hee adadt, amit to mah acdopth ag Ue 
nature of the ground amy indivte bo Deano a ab om ving fa 
thon luid, wil the wall or disime af the shaft ix proceadod with, 
our being tile ta vam be tho geome firmly an tho ontor aide, 
Hous to leave ne ayo or vanity. Aa soon ad tho brickwork, 
forming: bho tind li bee carvied ap to ia level of the ground, 
ont thy earth hohiad ib xeamely mania ov primed, the sovond 
fongble af wseavation ix prevecdial with; thin mnt be dono with’ 
enution, aoc ub to wmubaygier the Kiabiliby of the portion alroady 
built; the exouvation of neil in the contre of tho intorior of the 
shalt is prowmeled with kuvinge portiote to xapport the enrb; in 
tho apace fim exeavitert sietes or peeps ave introduced asa 
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tomporary support of the eurh while the vomaindar of the ground 
ia boing romoeved, These Props ars pluced in an inelined position, 
tho ramaindar of tho ground remaved and axvoond eurh Inid af 
the bottom of tho oxenvation, and the Tning of the brickwork pro- 
coalod with in tho apacos bobwoon tho atents until it roachos the 
ourb ab top, Ko that tho ourh may have a firm and sooure bed npon 
tho brickwork alow if, caro should bo tekon to porfoebly All up 
ovory aproy halwoan the auvh and brickwork, ‘Tho props avo then 
romovod, and the brickwork comploted in the spaces which thoy 
osoupiod, ‘Tho oxcuvation ix ‘gun prooeodod with, and tho vae 
vious oporationa alvaady doseribedt reported until tho shaft hag 
autainead tha required dopth, ‘This mode of building shafts is 
toohnicnlly tormad maderpiuning, 

Tho seoand mothod is froquantly omployed in sinking wells, 
and js adoptad whon tho soil is boo loose or full of wator to allow 
of an pon oxenvation hoing made with safoty. Tho curb is laid 
on tho intondad aite of bho shaft, and tho woll built up, the oxon- 
vation within tho shaft is thon proceadad with, tho whole of the 
ground boing romaved in this onso from under the curb, which, 


» boing Ui loft without support, and boing Joadod with tho weight 


of brickwork upon it, will yradually doycond, and thus as tho ox. 
onvation ia orrviud down, bho ourh will follow, and as it sinks the 
woll must bo aurriod up, av as lo maintain ils level with bho sur. 


* faco of tho gromnd ; eave should bo taken in siulcing thoso shafts, and 


to avoid ona wide af tho oh doxconding moro rapidly than the 
opposite ono, ly whioh tha shaft would bo thrown ont of ibs por- 
poudioulur, hy w liktlo managomont in tho removal of the gromd 
this may wanally ho avoided. 


Tho Uviok sluts having boon carriod down to a fow foot of tho 
top of the intondel (mmol, tho oxcayation should bo procoeded with 
onutionaly, and tho sidos seonved with timber framos and planks, 
until oarviad below tho level of tho botiom of tumel, A small 
drifteway should now ho commenced, about tho lovel of tha bottom 
of tho tunnal, to drain out any water mob with in tho bottom of 
tho shaft, which (hua beoomos « woll from which it could be oasily 
vomevod, ‘Tho exenvation of the timo! is thon proovoded with, 
After this has Loon dono, ov rathor while this is boing done, the 
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brickwork for tho tonnol, naunlly consisting of on invort, side 
walls, aud ave is procoadtod with, Ovor this invort oayth ond 
ballast ia put, and tho pormanont way laid on top of it, It will bo 
fonnd nocossary bo hove a drain ruming Ghrough tho longth of the 
tunnol, to romovo all wator from Uho voudway, 
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CHAPTER XI. 
Roofs, &e, 


Arched Roofa aro oliolly uscd for tanks, baths, &o., but in 
othor buildings thoy aro vory aoldom used, tho conatrnotion of those 
avo similar to thoga ugad for lridges mado of bricks, * 


Syrian ov Pot Cylinder Roofe—Thoso voofs aro formed with 
hollow cavthonwaro oylindors inslond of bricks, and oro much 
lighter, ‘Tho oylindors ayo mado on tho patter’a whoel, avo about 9 
inchoa in longth, and from 8 to 6 inches in dinmotoy at tho larger 
ends and from 2 to 84 ab tho amalloy, thoy avo partially closed at 
top and bottom. Tho construction of this rool is as follows: 
‘Aftor the walls hayo hem raisod tho required hoight, a contring 
must bo proparod, similarly to thoro need in bridgo-building, 
exoopt that it.need not bo atvong, Tho fivsb threo loot of the 
avoh {a commonoad with brick and chunam, on tho two sido walls 
of tho room, tho oylindoys aro then Inid sido by sido in chunam 
along tho length of tha room, with thoir small enda downwards; 
the sooond vow fs placod in tho intorvala botwoon ovory tivo of the | 
frat, and aa on, Both sidon of tho aroh riso equally till tho last 
row, whioh of courad ia vortionl, ia foreod in on tho top and com~ 
plotes tha whole: ‘Two sonraoa of fot tilos in ohunam aro aftor- 
warda plaaod avor tho aroh, and tho oxtorior plastorod, nnd well 
mbbed down, Tho wator during hoavy vaina lodgos in tho oylin« 
deva, and koopa tho roof damp for a long timo; honeo this 
doxoription of roof ia nob rocommondad, 


Torvaradt Roofa—Tho terracad rool rondors tho rooms under. 

_ heath coolor than a tiled roof, Joists aro Inid noroxs 14 foot from 
contro to cantya, if the spraco bobwoon tho walla of a room does 
not oxcoad 14 foot; but if grontor, tho longth is gonorally divided, 
into two or moro portions, by largo boams of wood, ond the joista 
aro laid aoroan at right anglos, connecting them with the ond 
walls and with onoh other, Ovor tho joists como n course of brick 
on odgo in chunam, tho bricks boing of small sizo (usually 
ox gt x 1" and placod Gagonally), thon a thickness of throes 
inchos of jolly or brokon brick in chunam, and lastly threo conta of 
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plaatoring, Tho joints are somo times bearded avor, tha betel oj 
adgo ix thon disponsoi with, bub tho jelly with fab bios, and 
plastoving cama ax before, Tha slope fow the water to mm down 
should bo about a qnartor of an inch to a foot, md groas pring 
should bo tikon to lny'oug the alape with wyguluvity ao thot. the 
wator may xun off casily. Joists nood nob oxoced 8" in thioke 
noss,. anil novor lows then two inchos, Vho girdura ov bonne 
should not bo placod more than 10 foot apart, Dut tho procise dig. 
tanco will dopond on tho longth of tha room, and position of. the 
doors and windows, they should vost on wooton wallsplates, or. 
granito stonos, about 4 foot in lungth, wad 6 to 9 inchos thiol, go, 
that:tho prosauro may bo oually distvibntad over a greater oxtont 
of wall; girdors should be Juid from u Luot tow toot and a quarto 
ato the wall, and joists six inches. a: 
Sloping Lorraene~In this doseription of root; thorafiors should 
o placod 1h foot spars from contra to contre, and thorsmpors 
rhioh avo neilod to theit uppor snrfics ab right anglos, should 
bo ono-fourth of an inch thik and tave inchios’ wita, and placed six, 
inches apnrt from contro to contro, go that tho ilat tiles, which axe 
usually six inchos long, may liye at cach ond an inch of supports 
Tho covoving usually consists Of thrvo oouvkua of tilos, tho first 
lwid on tho reapore, with mortax botwoun tho joints ; bho-socond. ov. 
third courgos ard aot in mortar, and eovorol with threo conia of 
plastoring, ‘Tho tilex should wlyays bo dippod in wator before 
boing umol,  Oravka in the Tot two kinds of roath ave repaired 
by pouring tay and pilol into thom.  Craoka avo usually oangod 
by the siuking ov augeyige al tho wliors, tho orngks aro alae vos 
paired by aotting a vew of thraa Driuks ov tiles ovor tho ornole,: 
oithor in mortar, ov in A mixtoro of ty beiekdnab and lime, 


Couple Roafe with flab or puntilormTha moat siinplo root is 
that which las only ono row of timbors arangod in an inclined 
plano; this.in called a shod: rool, or alewn-to, or rootangilar 
buildings, tho voot gonsists of two reotenguler planes. oqually ins 
ollnod, this is onlled a pont yoo!, or olao the four sides aro formed ° 
by inolined plaios, whon it i snid to bo a hipped roof, and the in-, 


- dlinad: vidgoa tho hip. Tho uxolul framowork of tiled roofs 


consists of a sorios of conploa cack formed. of twd raftora meoting 


" 


“aban wngle, and folned hy ono or two pieces of wood termed “cols 
Jarebeams,”? Lhe conplos aro placod 14 foul apart from contre. to 
“gontro, and in hippod roots the distance of tho extrome couples, 
“hom tho ends miwab bo equal to half the-brondth of the room; the 
‘iyatteva yom tho cornors of tho ridga or highost part of tho roof 
gro onlled hip vaftera, and the shortor ones which meet ‘tho hips 
ie jack raftora. Over tho couples como tho roapors, which are 
tailed to them; tho covoring ovor this consists of cithor flab. and 
-pontiles, or only of tho Inttor, ‘Whon both are used, one course of 
flat. tiles aro laid on the reapors with mortar botweon tho joints, 
the pantilos aro then Jeid over thom in rows touching ench othor, 
‘fiom top bo bottom 3 tho pantilos should uniformly overlap each - 
“other to tho extorib of nobloss than one-fourth of their leugth, 
“q agoond course is thon Inid with the convox sido upwards, and 
ovorlapping each athor, thoso tiles aro go placod as to cover. tho 
jatorvala bebweon tha rows in tho first course, . ‘Tho ridges and 
~ hips nro covorarl with tiles of w luygor kind, overlapping each othor, 
cand mo sot in mortar. ‘Cho virgo and hips aro plastered, and the 
“sided algo in-stripos G or inohor wido, thoso stripes are called 
‘obunam ‘Dordevs, end thoir object is to bind tho tilos togothor. 
MNho'slopo vf w pantilod voof shoud bo one-third tho span ‘or 
“troadth’ of tho building, anything above this will imako the 
tiles slip. ‘ : 


Thalelud RoofermTha framawark af thatched roofa may conaiat 
Sota goriad of couples, Dub thay noul nob bo placod so cloge: to» 
gothar aa whon thoy avo intondad to support tiles, Roods, jungle 
-gries, abraw, prhnyrn nnd coconut lonvos, are usually used as 
-thatoly a thatehad voof of jnniglo guasa has e@ vory noni appenrance: 
The slopo mast bo lylf tho spnn, or tho sidos must bo inclined at 
yan ongle of lh dogroos- with tho horizon, and: the anglo. formed 
by thom at tho vidgo will bo a right anglo. 


vy Meneacam—Whon the apan of a building is over 20 feat, trnaser 
‘should Lo waed. A king-post traas falila evory condition . of 
cabrougth ind wtiftnows that om bo required inn voof, provided the 
sigo’ of tho timboyw ure woll-proportioned, und tho joints woll and 
Addittaly. made, tha vaftora are tial Gugebber wud prevented from 
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sproading by a pioco of timbor extending Ivom one Wall -to the 
othor, callod a “tie-bonm” the fect of tho rafters being fastonad to 
ib, Lhoso vaftors avo called “principal” raftars 3 to provent the ties 
boom from sagging it is saponded to tho top of the rafters hy 
tho “kking-post; and to prevent tho xeftors bending, thoy’ are 
aupported in the middle by struts or bracos from nonr tho bottom 
of tho king-post, placod so a8 to bo noarly porpondioutay. 6 the 

~pattors, ingsos avo waunlly placed 8 ox 10 feok apart, and the 
roof is built upon thom by “purline” ov long picoos of sqnaro timber 
placed in. horizontal diroctions, at equal: distances apart. The 
common rmftors como over these, and havo reapers, When the 
span is over thirty foot tho tic-beam is usually supported at addi. 
tional points by suspension piocus called & quoon-posts,” from the 
bottom of which spring additional struts, 


From tho accompanying sketch will bo geon the various 
description of rools, which will convey to tho mind of the reader 
tho. moaning -of tho technical torma usod; as much information ag 
possiblo has boon givon rolating to this ono skotoh. A roof 
vonsttuctod like it would bo an wmocassary oxponso, but ‘it hag 
beon: draivn in ordor to illustrato tho difforonce of tho various 
parts, having roforonco to tho turms genornlly used, a 


(Seo Drawing.) 


fron Roofs.—Vvom ity strongth, durability, and incom. 
bustiblo. nature, iron is a matorial oininontly suitable for the von 
straotion. of rool principals and purling for railway atationa, &,, 
and movoovor {t admits of boing arrangad in such forms as will | 
cconpy 2 minimum spaco., ‘hoso roofs admit of boing olassified 
wador four distinet hoads: Jtirst,—Roofs supportod by triangular 
trasses or principnla, Socond,—loofs aupported by abraight girder 
truasos or principals, ‘Third,—Roofs supported by arched trnsses, 
or pringipals. Tourth—Roofa supported by domo-shapod frame: 
work. Ovor tho. framework shoots of corrugated iron’ or zine 
ate placod, Ju such positions that aro much exposed to wind 
gate: must bo takon to provent tho covering being blown. off by 
tho.wind gotting undernoath, Throngh the ridge of overy alter 
ato corrugation, whoro reapors aro not olosor than 2 -f6ob apart 
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for vine or yelvanizad iron; sovow a 24" or 3! galvanized irén 
sora, using a 4 or Gb shoot lead washor ono inch sqnaro 
dabbod or dippod in load-colouredt paint (thick) thon ovor tho lead 
warhor (08 in nao for rivets), ‘ho top upper shoots should be 
nid thoir odgox turned down, Whoro roapors aro moro numerous 
than stated ubove, tho korow nood not bo put through ovory 
ronpors ‘ho sorawa showd bo sorowod, and nob hammorod in; 
jails in no case shonld bo used. 


Lvon Loaf, 
; a. Span, Doate 

Riso =~, * ‘Tho principals to bo 6 foot 8 inchos apart. 
Tiled Roofs. 

Rivo = Sh 


Thatehed Noofe. 
‘ Apan . ‘ 
Riso “y “ox aver two-thirds of it, 
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CHAPTER XIL 
Tools, Machines, &e, 


The Bricklayers Loved 'This ieshiament oopaials of a board 
from J to 14 tushes thiek, whioh khoukd be well semsonad, lint if 
may nob crack nor warp, anathor heard is inerticod or otherwise 
firmly abiachod ab wight anglos do Che tniddlo of the frst, in snoh 
ranmor that bhoiv surfages way ho flusl. A. trite porpondioular 
lino to tho undor odge (which must ba porfodtly flat and smooth) 
ja now Inidoff, from tho contro of tho nnder sito, upon tho surface 
and is thore strongly marked, w Kew cut is mao at tho top, in the 
divection of this line, fom which a plumb line is supported, its 
woight.or bob hangitye in holo, oub Uivongh tho bottom board, 
and lurgo onongh bo give the hab somo play in avery diveotion 
without contach ‘Mho botkam bend should bo exactly 2, 8 or 4 
yards log frou ond to ond, in ardor to give reanlts of dovintion 
from Tovol, in yards of longth wifhtont enlenation, Tf this insti. 
mont is gorreetly mnie ih will bo oyident that on gotting iis bot. 
tom odge on a wall, or othor surfieo that is porfootly level, the 
string of tho pluminol should ncgord exactly with tho line seratch- 
ed throughout ite whole lougth 5 while, an tho contrary, if not ai 
tho string will bo thrown tu ana or other aide of tho lino % 
prove tho vorveatnons of the imploment place it sa above on a Bure” 
faco that it ahowa to ho porfutly lovel, and suoh a ono may , 
always bo mado by driving wordt oder ene ond of a thick plank, 
After Mnding that the plumanat tanga in tho propor vorticnl divoo. 
tion, roverso tho lovel by turning tho twa onda of tho bottom 
planks into tho oppoxite poritians thay hefora hold; when if the: 
plurnnet votaing its nme paral position lo tho line, tho insta. : 
mont is vorroot. If othemvizo Taf tho evar muah bo corvestod . 
by musing ona ond of tho plank, and Cho athoy half by altering 
the position of tho tino diwn, By sovoral rovorsions of this « 
kirtd, tho brio position of the purpondioula lino will bo obtained, 
and then tha inalewmont may bu used with confldonos, ‘Tho dif. 
foronco of foyel bobwoon tive points may bo obtained with this 
instrumont in tho following way. Drive a piokot down to the 
surface af tho ground, and mnather dixtunt «few inchos leas thon | 
tho length of the level; thon sot tho level to real on bho Wo 
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piekota, and tho plumb lino will ahow wheve their heads ave traly 
jevol. A third piokot ia then drivon in, also a fourth and so on, 
to the haads of which tho lovol is successively applied, and the 
Jongth of the Jart pickob is the diferenca of lovel raquived ; the 
henda of all the pickets will (hon bo on tho samo level, 


Platolayar’s ov Mason’s Tevels, avo small spivit lovels, mado of 
glass and mountod on brass trbos, In this description of levol, 
when tho bubblo is in tho middlo of tho glass inbo it is said to be 
Jevol, A tou Loot sort or plank of lessor longth is gonerally used 
with it by platolayove when chocking the lovols of the rails, or on 
qurves tho supor-clovation of tho outor rail, By masons also it is 
used to aot oub or chock their work, 


Blocks ov Pulleys avo uaod for raising woights. The common 
pulloy consists of w whaol with a groove made on adge or cir. 
oumforonod, which confinos tho ropo, this wheol is put into an 
fron or woodon frame culled a block, whero il turns with a motel 
pin. Tho single blook hus ono wheol in it, tho double two and 
a triple throo, A nystom of pulloya, or a nunibor combined to- 
gothor, ia callod nu infile, ‘Whore avo sovoral svrangoments made 
tu the pulloys used Lo raive woights, in somo ginglo-whooled pul. 


: Joya, ther aro moma provided to roloago tho rope, a park of the 


sheayo opens ab tho odgo suiliciontly bo pass tho ropa ovor it, or 
to disongago il, thoxy sro callod snatgh-blocks. ho powor of 
pulleys admits of boing almost indofinitely incrensod by combina- 
tion, Syatoms of pulloys avo of two olagsds, thoso in which a 
dingle vopo ia ugar, and Logo which consist of sovornl ropos, In 
hoth cagaa tho woight is altachod to a mavoablo block, in which 
avo fixed two ar moro whoula, wid whatovor tho aystom ia, avery 
wheel has a sopavate uxlo, and chore ia a distinot whael for every 
turn of the rope at onah block, It matiors not how theso several 
whools avo arranged, thay muy be combined in a vavioty of ways 
so ng to gain an advantage, ot aa it is Lormed a purchase, whigh 
ds more ov loss according to the numbor of the pulloys, and their 
mode of construction, ‘Chore ave many systams of pulleys worked 
by a single vopo, in a of this kind there is ono moveable block, 
over whieh the rope runs, and to which the weight is attached ; the 
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woight havo ia raised by Une lower dlauk, aw the rope instead of * 
boing finally atlachod fo the fixed blovk ab top passes ovor 4 
apoond wheol in that blook, aud thom nucdor a segond in the lower, 


* Whon thoro iy a greab strain upon nmohinory, ropes cannot 
Do used with any degree of suloty; chains being moro advania. 
goous aro omployod, Uhoy are of x vaviaty of forma, and aro used ‘ 
with pulloys mado expressly for thom, conch chain carvios a tooth 
whioh passer inle a noth ninde on the ody of tho pulley, 


Doerricka—The most simplo method is by tho uso of tackle, 
atinchod to the top of a mast or tivo poles Tasha togothor ata 
hoight suffleiott to ome the object te ho lodged, whore requir. 
ad, ho dorvigk iC raivod and kept in poxition hy guys ov ropes 
‘vom its houd, and tise Co piled fivmly fixed in tho ground. Ta 
‘tings pivdors, Ao, 2 driple blvels f4 fixed ab Gho hond of tho dors 
sigke, and another danblo one is fived to tho yilor, ono ond of a 
ginglo ropo i4 fixud ju the beiphs blouke hook, pessoa through tho; 
double, then to Ue beiple, mul xe om wntil it prasad down to a” 
ainglo ono placed ab the base ef the dorrick, ina tine level with o 
ovebwineh avonnd tho barrel of whieh the vepo is wound; by | 
working the wingh thy girdyr is lifted, anu plugad in the roquired | 
pavilion. 


hover “ho lever ix (ho most-sintplo and tho moa gonovally 
aod Lov raising wollte fo a small hight, Samotimes two ping. 
wo fixed i the lever aka eharé clistoneg fran onal abhor, whieh, 
lida in two pai af vertionl grooven provided with yetohols, ao 
that whon the hg am of tho lover ds prtlod by menng of a ropo, § 
tho nearor pin serves ay a fulumon, and tho moro distimt ono is: 
glovated, ab Lhe eum tine with tho waight, and detained in its | 
pleen by a click, whew tis vopo ia slaokonad, the woight sinks 4 
Tittle and raises the pin whieh flvat served asa forum, to e higher 
place in ils yrunye, 


CrpstoneLho enpatat vousials of an upright barrel or dyin, 
burning on a vertind axis, the uppor part bas a hoad with holes 
ur i, Lor Oho insortion af levers or lave, by meng of which it is 
tuetod, und the rope evils aramid thd capstan. 


yee 


: 77 . 

Cratyolneh Tha evalwinel is omployad for raising weights, ib 
haa no wingh and larval, aud is worked by a wheel and pinion, tho 
wholo is fixed on a abyong framo, a double handlo onablos two mon 
jo litt considorabls weighte, 


Tho Tend Jel ix a portable contrivance used for clovating pho 
ond of a block of atone ar pleea of tambor or girdors, or to hold 
tp wall that roynives underpinning, and will ba found vory 
ngoful in tlio handa of tho buitdor, Tho powar af tho jack is ob- 
tunel by a reck and pinion placa in a block of wood about 80 
inchos long, 10 inchos broad and 6 inches wide, tho rack has o 
doublo claw ab ity uppor ond, and a inal pinion which ongagos 
in tho tooth, the axis of Che phrion is smpportod in to iron plates 
hollod Lo caoh sida of Cho blovk, and ona axis passing the side plato 
towhioh is altachod the winoh or handlo, the tuming rowd olevatos 
tha rok, and with if tho claw which is appliod to tho load to be 
raisoil, 


Sera Jackae—In sovow jacks tho block of wood or iron has 
hole Urrongh tho ontiro longi of ils axis, to allow the serow to 
roove up tnd dows withonb touching, ab tho top of tho block is a 
aut dwough which tha sorow passos whon inenod ronnd, at tho 
Dotto it has a flat bod-plale, ‘This kind ig onllod a bottle jaok. 
BSomo jacks aro plaaed on a tripod ox throo-loggod stand. 


Lraversing Sermo Jackeo—Vhis ia a similar oontrivanca to tho 
above, Lub lings a horigoutal serow passing through tho upright iron, 
by moans of which nda handle termed tho ratchot tho wholo 
woighh rusting: on tho jack muy bo movod o ov from ono posi+ 
tion to anather, ug roqnived. 


Oranes avo gonoyilly amployed for raising or loworing howy 
woighta, aul large hadiox, ‘he whools accompanying it aro usually 
sob in motion hy curning « wineh, 


freapa evo genorally usod for drawing wator from founda. 
tions, Picotinhs and baling baskots aro tho simplost kinds used 
in foundations, where not much water has Lo bo oontendod with, 
but cnn only convoniontly yaixo or litt tho water to about 10 foot, 
and whon there is q grout ‘difforonce of lovol, two sota must be 
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weed, ono trlcing tha waler from the foundation pib to a ridgo 
formed in the ground half way, and tho other throwing it on to 
tho surface of ground, whore hy a dvain it may be lod off, 


Chai Pump.—-'Mhs chain pump ix fom of a long chain ov 
alrip of canvunr, with ne munbor of amall Inekuty or planks flxed 
upon thom ab reygulur cintimens, mul which pw over tive wheels 

* ono ab top and ono mt babtom of wwouden tbo; bo tho upper 
whool avo attached handlos, by turning which tho buokots op 
plonks, a4 thoy monnt, raise tho water ou the ascending sido, which 
flows off by a trough placed on the auction of tho ground. ‘Lhig 
doacription of the pump ia very uxoful for short lifts, and with 
gront dilliowlly ib could bo worked at an inelination over 60 


dograos. 


Parveing and Suction Pampa “Tho anetion pump consist of 0 
vorticul pipo immoral te water, 1b tho lowur ond is ablaahod » 
drum which lava olncl valve, within (his pipo sometimes ig fixed 
a piston with w valve attnohul toil, By the piston being worked 
up and down, tho tir becomes mvitied, and tha water asconds, 
Pumps of this kind ave variously sonatynelodl, aud diffevont posi. 


tions given bo tho pipos, In wen nuthin, right over tho snes ’ 


tion pipe, a fun-liew rontrivanee ina cy (from whieh a bont olbow 
ripe loads Ghies water alt this fan) is lixut whieh is brought to mo. 
don hy means of i Darvel, whivh i fixed an to tho samo axia ag 
that of Wiu fan, thik bared ia meavert hy a loathor bolt onoiveling 
it, and the flyewheol of tho xtatimary elon ungino by moans of 
Which ib is workin. * 


More avo othor agai aimilay to tho ona alvoady dose} hod, 
but which may be worl by manual labour, : 


Pile avo mule vas of in foundations, Go, thoy aro long 
picous of timber whieh aro vevlienlly deivon inte the ground, thoy 
aro mado aniiiviontly lung fo ontin firmly inte the soil, the lower 
oxtromity of a pile ix poiutud, and shod with tron to ponebrate the» 
ground morg onsily; the uppie ond fs stranded with a hoop or 
ring of iron to pravont the pilo from aplitding when driven into the 
ground by (ho repantod blows of a hoavy woight allowed to fall 
on it. 
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Lilo Driving"tho simplost is that of nsing 9 alooper, one 
end roasting on tho ground, tho othor on the hoad of tho pile, ond 
ig raigod and dvoppod by mon standing opposite cach other, 


Pile Driving Tnagines, Se-—Tho throo-hand maul, made of a 
blook of woorl hooped with iron, having two long handlos radia. 
ting from ils contre, pul wb such a distauco that it can bo worked 
by two mon, Axsistad by anothor in lifting it who holds by o 
shor handle opposite to thom, and is need whon tho pilos avo not 
of gromt longth. ‘The pilo ongino varios in size and construction, 
whon small, and tho blook which is lot fall docs not exceod two 
or throa hundredwoight, it is workod by a ainglo ropo passing over 
alargo pulloy wtlachod to a dorrick, ono ond of tho ropo being 
attachod bo tho weight, tho other is divided into as many sinall 
ropos as may bo roquirod, at each of which n man works, and 
whon tho weight is raised, tho wholo lob go togothor, ‘This kind 
of machino aan only bo usod for driving short pilos, as tho woight 
aamol bo lifted boyond tho height to which tho mon’s arms can 
ronch, but ib hus tho advantago of boing oagily and rapidly worked, 
Jor lnrgor oporations a yam of from 8 to 10 owl. is usod sot in o 
fiamo of woodwork plaood on » baso formod by four timbers 
framod und bolted Logothor, ab right angles to which is serowod 
or aoouroly wbluched a erabwinch worlod by four or six mon. On 
this framing .i4 plaoud on ono gido tivo upright piocos of timber, 
on tho ofhoy an inclined ladder, the wholo aconrately braced to- 
gothor; at the Lop « whool is fixed, ovor which tho chain worked 
by tho ovb pussos, und is abliachod to tho monkey (or woight) 
which hag o plato in front and at back, so that it is confined to 
work up and down the porpontiouter pieces of timbor which are 
protested by plates of iron, Tho ram is usually mado of onst 
iron. Aftor the ram has boon raisod Lo the raquirod olevation, it is 
volensod by pulling « ropo, that opons tho uippors attached ab the 
ioe of it, whon ib falls wilh cousidernble woight on top of the 
pile. 


Screw Piles ave ugnally omployod in situations where the 
depth of water is gront, and whovo a soil composed of Joosa and 
tnatablo aand is inoapablo of supporting any ‘kind of structure, 
or whoro tho waves of the sea havo tho powor,of undormining 
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any worl within its influonae, Nevew pilon conatat of 7 Iango 
apiral flange ov serew of irony makings about ano bin anda halt; 
ib Ts a spare apindlo upon whieh the pio ia Axed, and it ia go. 
envod in Che geome hy aevowing it down bo any dopth that may 
bo fonnd requisite, which i oasily ofeatod hy turning round the 
pilo, to whieh an hindlo should bo fixed, 


' 


Roving Rada—'tho operation of loving i4 resorted to wheu tt 
ig nocosuuvy bo oxmming xovornl buils of oarth, ind to discover 
thoir nature, Whon tho soil to le oxmmined is andor wator a 
hollow oylindrion! pilo is nanally driven dawn, within which the 
boring vos can with fwilily tum. Tho tools vary th Lorin ag. 
cording to tho material to bo pioreot, all hava a sovow at the 
uppor ond fapped fo ano throut met ensily ft inty: the rods, A 
hollow conignl ingteamont, with a apival worn around ib, is uaoful 
in sendy soil 5 wv eylindviont ager, with a valve in it, in mud, ‘Iho 
boring voda avo ti long pices, whieh aonld ho savewod into ona 
obhor whon ib is necowury to yo dows doopor, ' 


Jin Qrow isn contrivaneo oadto se of in sttaightoning voila; 
ib consiats of Lo arms will a elev onch, int the eontre of tho arma 
is v hole, into which wo sorew runs, the out of bli agrew hus also 
w chavs the hont pint of the mil is prt in hotweon tho tains and 
tho worew olay fixiid to ibe bend, when hy luoniyg to bop of the 
sorow with a ayo apuimor tho rail yuta xbaightoned, 


Sar ol  ie) 


81 


CHAPTER XI, 
Painis and Varnishes, 


Paints and Vernishes—Tho material chiofly usod in painting. 
ig whito load, and whon ground up with linsood oil forms tho com. 
mon while lout paint of commarce, ‘lo produco difforont tints, 
various culo avo added to the whito lend. Tho following are 
tho colours gattorally used i-whito, black, load colour, rod and 
groon, Whito paint is produood by grinding up white load with 
the linscod oil, Blnck: is prodnood by Inmp-black, which is soot 
collocted from the bumning of resinons substancos, Load colour 
‘is producod by mixing « small quantity of lamp-black with whito 
lead. Rod paint is mado with red oohre, Groen paint is composed 
of indigo and yollow ochre, or chulke and copporag, 


All work should ho porfoetly dry boforo boing painted, for if 
damp or moish tho paint will not adhovo proporly, but when dry 
will pool off, louving tho work to bo dostroyod by tho netion of tho 
weathor and climate. 

Inston of boing paintod, doors, windowa, and vool timbers 
aro offon viwnisharl with wood oil, This proparod for uso by being, 
bolo with a little whilo dummor (rosin), which gives ib 9 polish 
and oaunos ib to dey quidkor, \ 

Cirdora and sloopora, uso timbors of roofs much exposed, are 
usually larvod } tho (uv should bo boilud before boing applied. 

For the preservation of woodwork at stations, doors, da, in 
tho intorior should bo brushed with oil, wlilo on, tho oxlerior thoy 
should Lo puintod graon, In positions whoro thoy aro likely to bo 
soiled or oxposud Lo rough usago, thoy should bo tarred, 
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CHAPTER ATV, 
Boring. 


Tw addition te ity uso in apomuiona of woll worl, Loring ig of 
sorvico in a variety of ways; for uining prrpoxen, vailway works; 
oxnmination of growl for fonndutions, &e Though Loring 
prootioully requires aici] andl oave, you in principle it is oxlromely 
simple, ho oporation consiats, ax ils mane would bnply, ia works 
ing nv holo, in this cnyo made in the amst of the oarth, of 4 
diamotor varying according to cirmumatineos, ant in ay vortioal 
direation gonorally. Many ayatoms have boon, wand now Ae, rade 
figudl in carrying on this kind of work. he oxdinary plan is to 
attach (ho borer, whieh dito aveording te the natavo of work 
to ho douy, bo iron rods mevowed tagotlor in leugtha of from ton. 
to tvonly fowbs a chair motion hoing piven bo Uo bover by tho 
workmon above, ussistat whon required by a yortical jumping: 
motion, auuyes tha hoviyg tool to work for ilill a holo in tho: 
grou, Vor boring it id necesmy lo work upon a gtago. "Tho : 
singe condidla Of n atoub plank Hoow vesting on abvong putlookg, 
Tho fluovingg ik well Lraeod Loprothor by pluik nailed lvansvorgely | 
gorogs Lhe same, Tu fhe centro of this floor ia ay kquaro holo, 1 
itd Turgor than the borings rode, whish thorofure eat pas throngh , 
it, but nob Inyo onongh bellow nami) Ihoek appuratis, whioh, | 
Having the powor of hedidinyg the toda snypondal while thoy aro. 
sorowol trl umerowad, will provont their fling through the | 
alago, Ovor the staging in plated a pair of shone ov a triangle, 
to whiok ia abtiohed a windluw: ancl ropes by which mona the ¢ 
roa avo xnypondod, lowered i raived Under tho boring stage 
woodan trunks, xtrongly Tach teuporarily xoruwed, aro fixed ag : 
giudog, for the boring tacky permanent pipes, &e. Those trunks 
nuty ho nile wpanve, mid are filed by auckats over into cach othen, 
Komobiney tomporiry iven pipes are usad instond of thoso wooden | 
Links, ‘Tus having, we will anppoxe, bared thrvugh tho mottled 
olny, the semi tt pipes follow the better, as tho sand under, 
nonth ix liuhte to blow up into the hora-hale, av the clay itgolf, : 
when nok thota nid abit, may Call, nd toa gortiin oxtont choke \ 
up tho hole, "Phe pipes aud ave vither of cast ox wrought ie) 
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the Iattor aro gonorally usod for small distances, and tho formor 
poing thickor, for vory deop worl: whoro much driving will bo 
roquired. ‘Tho pipos aro joined logothor, somotimos by sorows, 
yivolg, ov by aoldar. ‘Tho baving rods aro naually mado of wrought 
inon, in longths of from 10 to 20 foot; it is, howevor, convoniont 
to omploy thom of only ono longth, and to numbor tho rods, im 
order ab any time to havo an approximato guido to tho depth of 
the boring. ‘Tho hond of tho firat vod is mado with a hook by 
menus of which if is anspondod to tho lovor communicating tho 
poronssivo motion ; and bolow this hook it has an oye formed to 
receive a twansvorso bur, which, being tmmod by tho workmen, 
oommunioatos tho rolury motion,. Tho bottom of enoh rod has a 
sookot tnppod with w fomalo sorow, to recoivo the hoad of the 
suocoadiug rad, which ia formod by e nhale sorow fibting into the 
gookol. Undor tho xorowod hond thoro is a swolling out of tho 
rod, for tho purposo of susponding il, during tho oporation of 
withdrawal, tho projaction rosis upon tho sidos of tho crow’s foot, 
whilst ho nppor rod is boing dolachod, and tho ovow’s Loot itsolf 
is supporlod by tho singo upon which tho mon worl; a small hook 
apparatus boforo velorvod to ix tho orow’s fool now named, 

In borings of amall dopth tho rotary snd poroussivo motions 
avo progucad by manual lubour; whon tho dopth booomos excood- 
ingly grout, horde powor or tho sioam ongino, has to bo omployed. 
tho volary motion is usually communicatod by monna of lovers ttn 
voraing tho ayo; and in tolorably yiolding matorials suoh as olay, 
gond, soft chalk, &o., no obhor motion is roqnirod to soonro tho 
dosaent of tho boring tool; but in hardor matoviols it is nooossary 
to comminate tho xooke hoforo tho tool on mako any progross. 
Tho aimploab mamor of offacting this object, consists in suspend- 
ing tho rods by a vopo coilod tio or throo timos roun¢ tho barrel 
of o windlass, and a(ljuating tho vopo in suoh a manvor that if a 
wotkman hold ano ond of tho coil tight tho friotion will bo anil. 
diont to raiso iho yods on tho windlass boing sob in motion, 
Should tho ond of tho xopo tho workman holds now bo slackened, 
the coil begomos looso and the rods dosaond with a force propor- 
tionate fo thoir own woight, and tho distanoo they havo travelled 
through. .A  rogulay porcussiye ynotion is therofore gainod by 
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Kevping tho windlass constantly in suetion in ong dirootion, the 
abtonding werknia altornately allowings Uho rade La be dwn up 
a covitin distimee, and thon by relaxing hia held, to fall. Aa tho 
boring Wool iv fi all thesy aporntions the net inge part, dls foun vaviog, 
agoording (0 the roittines of ho gevmmul to bo travorsod 5 the 
first condition being, that ib corresporutt with Uho dinutor of tho 
bore, ach tool is ahut upom a vol enveyings a joink, tho joint 
hoing usually a xorew, will the fomule aevuw dawewarde! Tho 
boring tools may bo divided into fou clasaes, acoording to tho 
objech thoy nro intended to allvabs Int, looky for onbting rocks 
by poroussion 5 2nd, taols for oxtinuting soft ox iniutograted mato. 
vials; Syd, Lola for clonnsinys andl onlargeinge oe eyniliaing: Uho bavo. 
holo; 4th, Wools for mvtractinyy any broken vada, ov fop aocidontal 
works, or Jor vaining or lowerinys tho thos. 

Tho toold fur pwrenmsion coi of me infinite numbor of 
chisuls. di haved rooks, a phiin chisel with aw diamotor equal to tho 
holo bo bo bora, and with w entting oper is sufioiont, Othor mod 


fications of tho ¢hivol, giving it a divided aetion avo used for. 


hardor vooks. Nhe byistedt clined iy wlopled for suftor role, 


Boring told are iwatmlly mate upon the sane principlo as 
wool wiyrors; tab ix to nny, bhay condin’ of an point whioh disintes 
grates the rowle by ily rofuey motions of av spores of Longio, or of 
a olavk, to mupport tho louonord materiales and of the body of the 
auger whieh guntait thoy minterinl, ab thi samo thno that ie 
serves to wulargo the hole, Ub mut ho avidonb tut those sugore 
oon vnly bo used in noth grunt, for they would not oxovalye ay 
fotion upon tard rocky, Thode forme differ acaording: to bho nature 


of the slate eavorded, boing: opon ancl aylindvioal, for elayoy ov 


enlonreoud Timid posonsing a cortain degeoe of oohvsion, They 
aro closad, aud demotinion onion, in rinming sands; and in this 
ougy ib ia aldo noconmury ooganionully bo wwe oloasd nngova with 
alacks, or even a moveuble bullab, bu provant the nocumulatod mat. 
tora front falling bavds into the bers. ‘Pho doula for the purposo of 
withdrawing any loko yoda, consiat of three prinoipal dosorlp» 
tionw:’ a spouios of hook, whivh is made to fit mder tho projooting 
parls of tho rods a xovaw tap, tho month of which da largor than 
tho oud of tho rod tu bo raiaed ; and a spring oluteh, so arranged 
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thet the vol will nllow tho catchos to doscond, but in tho upward 
motion thoy aro prossod upon the rod by means of stool springs. 
Should thoso moans fail, no vesonreo is lef Dut to thrust tho rod 
asido, into bho bore, and gontinno tho work boyond it, A tool called 
a “scotch” is uauid Lov tho purpose of allowing the rods to vost on 
tho woodou stnyso, or for thet of unaerowing tho differant lengths. 


Ty must nol bo undoratood that tho aboyo Qoscription com- 
prohoutls ovory tool naed by bovera. Tho native of tho ground to 
bo oporated wpon varies so much in ono locality from what it ig in 
anothor, that ovary case requires Lo bo broatod, ag it wore, upon its 
own movily. 


smears donn ff Th nen ween 
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Tarn jambs in brickwork aro tho upright parts of an opening, 
aithor in brickwork: ov masonry. ‘Cho vovoals of a window are 
that portion of Lho oponiug described as a jamb in doorways, 


The walla constructed to support tho joista on ground floor, 
or bagomont floor, avo called sloepor walls, 


Sailing coursos in brickwork aro thoso courses that project 
beyond the fugo of tho wall, ‘Tho paris of brickwork ov masonry, 
stoppod shor md loft in a rongh slato for the purposo of tho 
bulding boing continuod ob somo futuro timo, aro called toothings. 


Conoroto foundations avo ostimated by tho oubio yard, 

Grouting Lo granite and othor paving by tho suporficial yard, 

Conoroto fluors aro talon by tho superficial yard, giving 
thioknoss. 

Olay and any dosoription of grayol, &o., by tho yard onbe. 

Both pan and plain tiling, plastering and whitowashing, &o., 

, fre monsurod by tho square of 100 foat suporficial. 

About 52 lvicks laid on adgo will pavo 1 superficial yard. 
68 bricks laid (nb £ suporfleial yard. 5 Giles (LO inchoa) will pavo 1 
suporficin yard. J tilog (L8 inchos) wall pavo 1 superficial yard, 
About 73 puving bricka on odga will pave | suporticial yord, A 
paving briok is usually 9 inchos long, 44 inchos in width and 14 in 
thioknoss, 

770 pluin tilos 6 inchos gaugo-will covor 1 square, 


668 » 7 » ” L » 
B78 8 ” w» ty 
182 pon tilos 10 ss » dia 
162 ” 12 » ” 1 y 


Plain dilos avo ahboub (04 inches in longth, 64 in width and 
ths of an inch in thickness, and woigh about 2lbs. 6 ozs. 

Pan Uilos avo onoht about 184 inches in length, 04 inches in 
width, and iaboub 4 an inch in thickness, and weigh about dibs. 10 
ons, och, 


&8 


Arquare of plain tiles oontiing about 765, ant weighs about 
14} owt. 

Anqnars of pn tiles vontirins abanb (80, and woighs 72 owt, 

A. ecorbel ian piews of stone tied to suppor any Woight 
abovn. 1 

A pedimont is tho trinignlar corains wed in the acoration 
of windows, 

ho oft is tho under surfaes of wy pub of a Lnilding: that 
is loft opon to tho view, 

Blooking cours iy ually a henvy pived of stoma in good 
work, whioh pives slability ta the comica mid lridovorle undoy, 

Tho dictanco from wall to wall ix eallod Cho boring; this 
torn is uppliod in tho enge of timbers placed ltorivontally, 

Tho tovins bindiye rafts rl pueting mem the sumo, and 
vofor to tit paré af i rool Lani a atppert bo tho vaftora, 

Timbora plaved iy wally ave cullodk bond timbors 

Clanping implion fixing a picvo of wood to the ond of a 
bonrd. : 

Picees of Cimbor framed inn horivontal Greation in a root 
avo caller collar 

Bho diforont portions of a door ara: balbom vail, middlo rail, 
top rail, and tho sides arp oalleat tho atyles, ancl the part on which 
thohingos avo fiver id pale dhe lanyging wtylo, Cho panels undor« 
nonth Hie ahuttors of a window are called elbows s amy bonds 
thigkar on ono side than the othe ae toyntied feuthorodged, 

Tho upright) portion of the woodwork ft an opening ina 
wall ix called the pink, mal the wemdwork over the ammo ia oallod 
Ute Jus Tinie. 

Tho upright Inu of a window iy enllel the mallion, 


Mewures of eapneity (Mitr) =: 


Bollucka = Tancagnre * 100 ¢. ingles. 
Sinensnvos. 1 merent ~ 800, 
6 movenls 1 parek of ohunmn = L000 95 
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Laud if mensnved by Cintor’s chain, which ig ag follows ~~ 


202 inehos oe = Tink, 
12 inehos, or OL5 links #3 1 foot, 
CO Ga 
ws, or 85 
GE foot oe F004, = Lehain, 


Wehains ve 7 Lfnrlong, 
RY 


nn = T yard 
» = 1 polo, 


rf os we 7 Lb milo, 





1 Rapee's weight oy one tola = 180 grains, 


§ Varo ee wie b4 i grains, 
{Pollan : we = O40R 

P Vin. ves vee * Bibs, — 2 om 
f Manned ae ve B5lbs, 

( Gaudy cue cw ~ G00Ib, 


Ho fiud Che ave of a Tang drvegutar figure—Tako any numbor 
of offaots, ah onal distineos along its longth, Add all tho offsots 
togathor 5 divido tho sum hy. tho number of offsota plus ono, and 
multiply the qnotiont hy the longi, 


Droman Wyurvananes, 


} loop * Bb. 
4 ” -h, 
{oy on 7h 


Invhon. Invhos. 
1 “OB8E 7 -- 5883, 
2 “LUG6 Bs O60, 
c rs) ge 675. 
A 58 BBE 10 = +893, 
Bs HtlGG lL = 0166, 
GO sh 12 = 1000, 


ua 


Vienotgiy or Sarg, ‘ 


Ay varios expoviments if has beens found tub gemd bravely 
thromeh tho oniv wiifermuly aC the ate of abou (143 foot por 

seem, ar aauile ind g accounts, mul therefore, hy Proportion, any * 
distance amy ho found enero sponcingg to iny piven time, mele | 
nuutiply the giver tw ds ieemnlc hy PEL for thay curvesponding 
distanes in font, ov trke Helter ol tho riven tine for tho distanog. 
inoailen, Aan After obaeevingg av (lid of tilting ib was 19 

soconla before Cheuvd tho thamder; required, the aistanes of the 

clad from whence it enue, Hore Les BL kn -* oGeldtha = 
24-7th miles, : 


sete mek Np, ae 
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TABLE, 


GIVING DISTANONS VOR FIXING POSITIONS oF 


‘ 


ror 


DIVFURONT LEADS oF OROSSINGS. 
Switchos. 


seetinemesanncsapenantinsttitmnantp te 










SLEDPERS, do. 


DHADS OF OROSSINGS, ' 





PARLTCULARS, 
Lin Lo ling Lin 7} 
pete wee & oa re} Maeno teeeeeeemneteTt 
Foot, Inohos.| Feet. Ancios. | Veot. Inches, 
From evassing point to ond of ourye wb Pt ea) v] 8 6 
from ond al carve bo interseation of 
tangents . ae oY 0} 46 5 37 6 
Fiom crossing to paint ., ie 92 5 8k 6 oH] 9 
Keom heginnmy of swith, Isb sat 
of vuils a, arn » (PQ G15 O2&15 Oheasis 0 
From hogiuning af swith, 2nd aot : 
of rails Ae iis sl Deft & 5-21] 0-0 & 5-3 9 &} 
Brom beginnings of switoh, Srd set 
of wuls we ve + 18. & 20 18&20 0 j1g&20 0 
Distunvo bebweun sloopary nto bg 8 2 8 2 8 
a b to oy, 2 9 2 9 2 9 
‘ ts oto d, Q 9 g 9 2 9 
” dioo. 2 ) 2 9 2 9 
ji oto f,, 2 0 2 0 2 0 
n f to fe 2° ¢ 2 0 2 0 
” toh, Q 2 9 2 9 
” 1 toi, 2 9 2 9 2 9 
Bpaca betwwoon rails ut Ic 7 0 g 0 2 0 2 
” 1 ‘ 0 q 0 2} Q 3 
“ th oe 0 4} 0 5 0 6 
Fs " vad O bi] 0 6 0 7} 
Ohairk ab oo of Sliding Sliding Sliding. 
ii p wal Doubld Douhlo Donblo, 
n tf vel DBlocle Blook Block} 
" r&aoou, Qommon Qommon Ooimmon. 
” t +f Pots Pots ‘| Pots, 











a 


TABLE. 
QUVINU DISTANCES POR PINUNG POSTHIONS OL SLEBPERS, de, 
Leet 
PIT REN EE EEE OL CROSSING 
Points mad Crossings. 


RUUD EET nn nenneennnl cee 
esti LEAR OT CHOSSITNGS, 


VARTICULARA t 
Tan in tis Cin? 
tert f bet mtr tte nena, 
Dantas bute Sbeepea te fay, ° te | a wy a I 
" \ bese 7 | 4 1* “ 1} 
on Wiles . u “4 t Lo ly, 
A ashy J i a {} Q ay : 
Pham nunis ter prostet 1 Wwe | Th 1 at 
fyprioe Tn fave te yrensl aml wana at a | at 1, 0 ‘ iy 
Space betwee acti ound wate vate " a tt ya 0 Q 
Wewrent Lal od ata ctecliyfantes 
plus pote 
One lepe oa Ctanen Chonaneanny Qoumait, 
7 . fup.tl Guan] aoge 
a we reser? rear t eoae 
rs x WAL hha th UUM 
i y Conuneat Conia Qaamon 
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Muuxid ror Somme axp Wrrpia, 
Jron ar Stoel -Borny ar Sal Amnoniae, 
Kian Lron —Lesin or Glloride of Aine, 


Capper mul Brase—Siul Anmoning or Ghlorido of Zine, 
Ame Chloride of Aine, 


hond illow ov Rosin, 
Fond cai Tin pipos—-Rasin and Sweot oil. 


Proronitox or Serva ny STATROASLS, 
ho iv shoud nob bo move than 7 Inches nor losy than bh 
inchos. ‘Pho trent should not bo more than [2 inchos nor less 


than ) inches, A good proportion iy Lise in| = Fi ae 
i 8 ] } MgO Mn inchos ‘eund momebes, 


Sac Worn Loan vor Unaw Rorrs, &e, 


emenornemanacenintinccurneronttnmetnettrittr teeter tpnr tints 








Lawn, Loan, 
Cicontutanetis of Vinmotor in | ess, 
Lape, inehies of Chain, : 
Tone | Uwtst Qh ‘Tons.{ Cts] Qua, 
_ ‘ Fees 

Juche 0 i 1 

» of] oe] ou i \ 

Hae f 0 | a ou ne 

» 0 7 i) i as 

” wt a ) 0 Welt aa 

an Sa oy ot 0 4 & 

iy x a u ) 11s a 

a a 0 iW (t 4 5 

7 sf i} 8 da YU 62 

no 1 1 0 Proh. | 7 

me OE { i 0 LLG 8 

ie oil 1 4 4 if i) 

i iH I is l Lyte at) 

arcs rf a 0 1} nh 

vs h g I Q Atel 12 

eee " w 1 di Wh 

nr | y t 0 

yh wo Py 














Srans or cian Waswuin, 

A fray of (ho more marked signs of weathor avo tho following: : 
Whether clear ov cloudy, a rosy sky at sunset presagos fino weather, 
Aral sky ig tho iovning lad wouthor, or much wind (porhaps 
rain), a gruy xky in thy morning fine woathor; soft looking or do- 


pl 


Heats olunds foretell fine weathor, with madovati or fing brooros 
lad edyaul aily lualeings clouds, wind. A cturk loony ky is windy, 
bata light Inighteblug shy indieatier fii weather A, bright yok 
low xky ab aiseh prowyges wind, aud on pig yellow wot, Dew ig: 
anindivation of fing wealher, aud seis foye, ” 


Taw following Duilslings data w i sorve mene peti in proparing’4 
aimilne statomonts, lk ne one is ieconouended to pin his fos 
too closely bo tho dotaily bub rather to observe envefully for Hon. 
sol, As pricos nut nevessarily vary in every district, they avo 
only givon in tho first two item, fo mee the forin complute, 

: fhnoie Dai, 





tne tment etneterneanasnmen 
Quality, | Winkmoest and maleaind, Mate, | Vor | Erie, 
so er ee em 


Areavitay Latandation, 





ta paA.p ah Ra | ALP, 
2 1 Men Cooliew a rr) ey 07 each 410 
Thy Warten ne eae a Li ot . ty B1o 
Marmleiey aes te ae 0 you we 0 Ut¢g 
rms eta] one nt 
Mov 10 wubie feet as on or oa iy 43 
Kor Loubiv tout. os ory see dae , “| a : 0 v re 
Hiviehe Wok ba Chana 
2,000 | Taiela ineludiyg Crs 
dla, eee Spy ae tutu gy dy 0 
7 [Peale Plain ae as OF HL OW] yaa, gy ula 
LOU] Uivale’ Saul, u yo. 0 me rf OT 6 
Bh Mawhdavens aes we wy we eawh 1] Q] 8 
Lyf Mon Candies an svt H)os] oO ws i) ay 0 
Wy Won as Mi} dio we # | 8) 0 
Shp Cnrteol wale, re oy 2) oa as ) 6] 0 
deed de oma Ue ta Oo} 7a 3 
Bor 06 win feut a se on ery on c. “Palo 
Bar TE owhie fuk on oe we tae ue ~~ y [wl o 
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Bareswork I Citusas, 80 ene rida 
1,000 Wadls bricks, 24 Bricklayers, 
7 Pavala of chonaa. ff Women, 
Db Paris of and + 4 Alon, 
2 Boys, 
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Prar Arcot work iv Crunam, 80 cunro Feet, 


600 Wall bricks. 4 Bricklayors, 
5 Perwhs chunam. 1 Man, 
The sand, 6 Women, 


14 Cart-load water, 
Uontingoncivs, 





GrroviAR Anom work in Crmnam, 80 cunic rerr. 





610 Wall bricks, A} Bricklayors, 
5 Pervehs china, Moun. , 
» Bund. 8 Woon, 
2 Carts lond of wator, 
Sundries, 
PLASTERING WI ONE Coar op Crrunam, 1 BQUARE, 
4 Parades chiman. } Man cooloy, 
vy seul, 8 Women, 
ty Brivklayors, L Carh of wator, 
PLAstertnd wir wo cosas, 1 squARE. 
ty Paros china. 3 Man. 
y sand, & Womon, ‘ 
it Bricklayers, 14 Gust of wator, 
PuAStRRING WrElt KaEE COALS, 1 BQUARE, 
6 Panwhs ehiman, 1 Man, 
a Ned, ? Womon, 
5 Brieklayor. ® Onrty of wator, 
Wrowmnvasiurd 10 squares, 1 cos, 
& Para of ghimen 4 Man. 
14 Brioklayors, & Wamon, 


1 Caxt load of water, 


: beep 
Wirrswastang 10 squares; 2 coats, 
1 Varah of chunam. 1 Mun. 
2 Bricklayors, 34 Womon. 
8 Varta of wator, 





Paving win snick on span m Crunan, 1 squane 


700 Wall bricks 24 Brioklayors, 
6 Parals chun. + Mon. 
Ty rd. 5 Women. 


* 24 Carls of water. 
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Leo op Casa Tonns, 
en le ee ec nate OTST 


+ Namw and De wription Nn Name and Dawa dptton, No. 


Angor, GHth indi. oe PEP Elveday Mee ae aL 
ee ee ae wef PSqod bape y 
ae ABs “gpotice Giunta L | Sphat hovel oe eee (De | 

Adeos Se ae see f 2] Abiotic eae «ow OL 

Thalons, han nee wef OMT BUN ee tae et 

unanatey, Sy,ht eT ae Lop Vadbahe, Wie boys fg 


Hanky Rl eae 1p Vth. Malis, a ae yall 
BU Mook ee fo Pda tt 


Ohiweln, (sikh wee ee foe Be ets eee f 





Chinel, Carpenter's vee f OEP Mewedy eae dB 
Crowhars, Mavtolayore oe a Po Tyme aaa | 8 
Wilot oe mn 2 pyar a, Woontear ay ow wf o- 


Ponders, QA tine, PPNaGn Ee ef 


« 


Tey Red oa “i Yo | Wirsiedon Monkey: = a 1 


Pigg Sipuali ueee ef PTC aa fo 








Ganga, Leonor Wale Aftab Battle’. nett vit any 1 

Koy Uammena eae st | boatlos Poneto, with belts aud, 1 
platy 

Blalyo yy eae F 1 | Read sane boda. 1 

Haut Himes a, er bf tdaagt, Greve An. lag 2 
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ov Orvarts vor Rarayay Cunvzs, 


Oxvanas at TIO! UND OF TIDE PEs CITAIN PROM ‘TANGENT POINT oy Ran 
war Uunves, ’ 

Radins Of |) Oervote in dshow and | Radina of ini 
ee te rete onrvo in| Oflsots in inohos and 
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panera tte a Pere P 
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10 s6000 160 24750 
i] 20-4000 105 24000 
20 104000 170 28204 
2b 16k 100 175 22028 
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ab VLeAa 185 21405 
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60 70200 200 1/9800 
65 7.2000 210 18867, 
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2b weKo0 280 15840 
80 42400 200 15231 
8b 4G088 270 1:4:007 
90 44000 280 14148 
06 ALG 290 13658 
"100 wnuoo 300 18200 
10h HPI 810 L277 
110 80000 820 12875 
nb AG 830 12000 + 
120 54000 310 11617 
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Sroaaying Wears wich Pin ouren RatG oF A Conve * 
ALLOUL 1S MAIS, : 


: + Hoy Gana, : 
Roney 
Radian of the Guive, Volovity of tho tunin in milo? 
por hue, é 
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sees! im os * Pi 
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Sitawina 1: Caanans ot Pawn ro nn dssp FoR 
Lanka ot Lawad es eancn 


ratntonrtannninnionsnynnnanbsnesdonnaninnany 
Tans of Tat Ohnarga of 






Tans uf Lieut 





Qhiage of Powslee, 









LOM ERE NEA, Tet TIO, Powdor, 

Pout, Trelun, | hs orn | Baar, Linker. | Tbe ou8, 

1 u) in ti 4 u 0 

L tt 0) 1; 4 6 a 18 

a u 0 4 h 0 f i 

: iy ] a} 8 0 6 We 

a Q 0 Un 7 0 WwW Uy 

B] cf] 1 fi 4 Q 16 0 
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99 : 
‘Tan following ‘lablo will givé tho moana of caloulating the 
apaoo ocoupiod by any givon quantity of powdor, in round. holos of 
‘diffovont sizes from 1 to 8 iualiog p~ : 
















% 4 
eee , 4 ie : Depth of Hole 
+ Diamotor of tho | Powdor in one | Powder in ono li, aoutain sony | 
0, inch of Tole, foot of Ifolo, pound of Powder, 
ia a epraspe pec omen nae AT. eeeeninarar neve renee nt genrrenewteneertemnnrn! eee, 
Tnohos, Ths, ona, hs, ona, Inches, 
1 0 O41 0 5028 88'197 ie 
We 0 Omg 0 12304 | * — Len7rg 
7 2 0 1676 f 1 “ALIS 9549 
«fh 0 2618 |, 1 Ad4i16 6112 
3 0 3770 Q 1B240 | oe 4 Bde 
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STEAM-TRAMWAYS FOR INDIA. 


as CHAPTER A ra 
erg i 
INTRODUCTION, ” 


Tun grout famino in Bombay and Madras of 1876 
to 1878 took ovory ono somewhat by surprise and 
attracted vory serious and very goneral attention. 
The loss of life was so great that pity opened widely 
tho purso-strings of private benevolence; and the 
cost to tho State was so enormous, that politicians 
eagorly inquired whether it might not have been 
materially diminished by the oxercise of a little pre« 
vious foresight. It was folt that the froquent repe. 
tition of such expenditure—and there is no partiouar 
reason why it should not havo to be repeated some- 
whore ab any moment—would. precipitate the pro- 
hasied ultimate collapso of tho. Indian finances. 
Bo suggestions were freely offered as to the causes 
of famines, the proper way of meeting them, and 
their possible prevention in the future. An influen- 
tial Royal Commission was also appointed who have 
jasued a most exhaustive report on-all the bearings 
of the question, ie 
. Speaking gonorally, romedial measures that havo 
‘beon’ proposed: are divided into tro. olasses: (1) 





2 BYRAM«TRAMWAYS FOR IND{A. 


Monsures that contemplate tho extonsive creation 


of irrigation works ; (2) Monawres thit contemplate el 


x considerable dovelopmont of tho systom of inland 
communication. . 


Advoontos of tho firat systom hve ns good doal 
of solid argumont on their sido, for thoy say, and 
vory {uetly, that ivigation works confor permanent 
ponofit on the oountry, and onablo tho individual oul. 
tivator to lay up a store of food against s dry day; 
whorens improved communications confor bub little 
yonl bonolit to the individual; and seldom pay o ren - 
gxonable intovest on Cho outley upon thom, Unfortu. 
natoly, irrigation works fail moxt congpionously when 
their assistance is neadod most urgontly, Ina dry 
yoar, and atill more in aaucocasion of dry yours, even. 
tho largest irrigation systema. produce a redtood 
aupply, and, moreovar, the area protected by them 
can, ab the best, hear but a ridiculously amall pro- 

portion'to tho total avon affected by an oxtonsive ° 
famine.’ Only .groat rivers havo any supply in dry 
yonrs—amall riyors, and of courao all tanks, being 
porfootly innocent of wator at suoh timos—and the 
gront vivors of India avo limited in number, Moro. 
over, oven though food-grain may bo stored in 
favoured rogions in good youra, and though i¢.may 
bo also’ produood in oxooss of the local demand in. 
bad years, yot it is quite ono thing to havo tho grain 
at tho place of production, and quite another to get 
‘it, in tho middle of a orisis, to outlying famino. 
striokon Tooalitios. A. recommondation of. somo 
mombers of tho Famine Cornmission is: that large, 
store-shouses should be built for grain in important 
centres, so that a rosorve may oxiat in times of 
sonroity, But itis unlikely that this iden will be 
‘ earried into oxeoution for ib prosonts difficulties that 
nead not be discussed here, ond, in’ any case, the 
verorve would nob constitute a sufficient supply durs 
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ing the recurrence of a period such as:'that of 
1876.78, si Te ae 
Any ono who had praotical experience of famino= 
work duving that time will know that one of the 
‘chief diffoulties arose, not from the scarcity’ of 
grain, but from tho impossibility of sending it 
forward with sufficiont rapidity or in - sufficiont 
uantity from tho ports, or stations of delivery, to. 
the interior of the country, ‘Tho: block at. the 
Madras port, or at Raichoor Railway Station where 
Bombay torritory onds and that of Madras begins, : 
‘in 1877, must havo boon seen to. be believed... The: 
rain was thore and in abundaned;. it came from 
Bacniah, from Caloutta, from the Central Provinces, 
from tho Punjab, but it lay thoro for days owing to 
‘the hopeless blook on the lines of rail.. Merchants 
up-country had plenty of demand for grain, but: they. 
could only obtain it with great. diffeulty and at 
enormous exponse,’ so the price when ‘it reached 
tho consumer was raised very much beyond what it 
‘would have boon, had the ready demand met with 
an equally ready supply, And tho: lines of price 
and tho lines of mortality rise and fall with unerring 
synchronism in: famine tables, . Neither when the: 
” grain reached the up-country: railway station: were 
the ‘diffoultios ended. 


#In tlmo of drought and famino 
tho anbatitublon af mochantoal for 
animal powor for purposes of 
franapovl'is anobhox vory import. 
ant ndvantogo which {h fa nob 


pounibio: to rockon by nny monoy :_ 


alandard, {Chaptoy ', Sootion 4, 
arn. 8 of Parb I of Hawine 
_Dommiuston Report.) , 
Tho oost of wansport by onrt is 
oatimated: ab five times that b 


yal in: ordinary timos, bit tb will: 


inoroaso to. ton timea sg much 
Airing famine, (para. 4 of samo.) 


‘Bullooks had died in 


thousands, and the means’ 
of transport. were thus 
vendered scanty;* so that 
it may: be said that people” 


died: of hunger with the 


food at: their very’ doors. 
The remedy ‘for this: stato 
of things; say the: advo- 
cates. of tho second. of the 


ebovementioned systems, lies.in the development: of 
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internal. communication. ‘The battle between the | 
two systema has buon hotly coutoated onough, but; 
viotory may bo anid to roal finally now with the - 
lattor, tho expenditure on largo irrigation works 
having beon strictly limitad by tho Neorotary of Stato, 
while tho sollenys of tho country aro about to be 
largely dovolopad. Vor oxnmplo, in tho ourront year, 
out of tho £2,500,000 ‘to which the total yearly 
expondituro on Praduotive Public. Works is’ now: 
limited, £1,780,000 are to bo apont on railways and 
only £758,000 on Ivrigation Works. Moroovor, it 
“$s beliovod that by far tho layger share of the 
£750,000 which avo to bo yearly dovoted to Pro. 
tootive Works will alao go to tho further develop. 
mont of intornal communications, 


Great oncouragomont has ako boon hold ont to 
private onpitalisis to ombark in Indinn ventures, 
which aro undoratood to moan principally, railways. 
Pare. 179 of Part I of tho Report of tho Famine 
Commission runs ~~ 


‘ho futuro power of tha cauntry to rosist? 
“tho progsuro. that arisos from drought ia so” 
“immodintely dopondont on the improvomont of tho” 
* moana of intornal communiantion, that itis, in om” 
opinion, impossiblo.to oer the importance” 
ue at striving to aooomplish this in every practicable” 
« way.” : 


Tho railway-aystem of Indian is fnirly completo:so 
for og the groat trunk-linos are concerned, but this 
is about oll that onn bo said, ‘Tho ronl function of 
railways is to bring about tho closest possible 
allianco botweon the producor and the consumer, 
and this oan novor relly bo attained until. all the 
principal tracts of country aro within onsy. reach of 
a line of rail, ‘Thera’ aro still] many important. pro« 
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ducing contros in India, which ore situated miles 

and milos from-any roady means of communication 

with the outer world; and the food-produce, which 

' is there in oxcoss, does not really bonofit'the con- . 
sumor, the expense of carriage making any reduc-. 

tion in price to him impossible. Pg Ge 


Romody this stato of affairs, ib ig said; run light 
and inexpensive lines of rail from the trunk-lines 
into those districts, their surplus produce will then 
‘be vendored available, one of the groat famine 
difficulties will be solved; and the resulting develop. 
mont of trado will inorease-incalculably the wealth 
of the country in ordinary years. But the fatal 
objection is ab once raised. ‘‘ Where is the money 
to como from?’ Tho Governmont of India have 
not got it at thoir disposal; private enterprise will 
not step in unless a substontial guarantee is pro- 
mised; and Government have almost renounced tho 
' principle of guarantoos, Why? Because it has been 
shown by oxporionce that but few of tho trunk-lines 
will ever work up to their guarantos, and that it is 


"quite certain that feeder lines, as they are called, 


will nevor do better, if so well, ax the trunk-linos. 
It is scarcely probable that even a light lino of 
railway in India will over bo constructed for much 
Joss than from 46,000 to £7,000 a mile; and, at this 
rato, and with the exponses of working and manage. 
mont as high’as they must necessarily be, it is 
impossible, on any roasonable estimate of traffic, to 
show any satisfactory poroontage on the expendi- 
ture. India isa poor country; so much is at last 
happily acknowledged ; and the inhabitants of India 
havo their travelling idiosynoracies, which ought to 
bo recognised, but often are:not, So that.in the 
first place travelling, for people as well as for goods, 
must bo cheap, and in-the gecond place its mothods 
must coincide with the wishes of the people, 
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Nothing makes travolling go popular aa making ig 

onay, A man living 10 milea from a vailway-romaing 
contentadly at hom, Bring the railway to his door 
and he will think that s journey ia tho ono thing | 
ho hoa alwaya nooded to. completo his happiness, 
‘So also with gooda. A producer hus a surplus atoak, 
but onrriage boing dificult, ho olla it to the nearest 
middleman at the loonl rate. ‘lho latter, who does 
things Jargoly, sonda it off to a trato-contro and 
makes a handsomo profit. Improve tha moans. of 
carriago, the producer thon aonda his stoolk direot 
to the trade-contre, and ho benefits, oven though 
prices there fall to tho advantngo of the consumer, 


Wo thus como to this—-that improved communi. 
cations, or, lot mo any ono for all, railway feoders, 
ave highly desirable, mt that oven light linos of 
vail aro, In most casos, too expensive fo bo prac 
tionblo.. Is thero any alternative PT think there is, 
aud that ib is to bo found in stoam-bramways. 
Tho yoasona for thia opinion will bo indicated in: tho 
noxt chapter, 





CHAPTER TI, 
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HISTORICAL AND DESCRIPTIVE, 


Tramways gonerally are of quite modern origin, and 
stoam-tramways in particular may be ssid to be still 
in tho carliost singe of development. 


To Amorion bolongs tho oredit of being the pioneer 
of this now mode of locomotion. They were adopted ' 
there long before they became popularised in Hurope, 
and in large American ‘cities tramways have now 
replaced almost all other moans of conveyance. 
Tror instanco, in. somo streots of New-York there 
aro four linos of rail, along each of which cars pags 
at intervals of two minutes. Butin England, vested 
intorests and the dislike to novelties long prevented 
the introduction of the system, and it was not till 
1860 that the first tramway was ostablighed at 
Birkenhead. It was not till 1869 that tho vestries 
of tho suburban parishes of London were forced, 

‘by tho prossure of public opinion, to grant conoos- 
sions to ‘Tramway Companies, and oven now their 
opovations.are confined to the suburbs, no tramway 
running into tho heart of London. In Paris the 
flvat important tramway waa not established till 
1875, bub a start having been once made the after- 
growth: has beon very This indeed is true 
ponoraly, Ab first the public were suspicious, and 

{unicipalitios:and Corporations imposed. hopeless 
conditions on would-be concessionaires, But the 
system was too good not to. be successful, A fow 
examples auffiaad to show thats method of quick, 
pleasant, and choap travelling had been secured; 
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and one town aftor another bueamo so oagor to 
obtain these advantnges for itself, that now thore ig 
sonvooly & place of importanco that has not got its 
tramways comploied, In progross, or projeotad, 


Horses wore at first solely used for traction on 
tramways, bub their primo cost ia so groat, ond 
their employment involves such diMoultios of up. 
koop and management, that numorous attempts 
have been made to raplaco them by somo mathod 
of steam traction, ‘Those attempts have not been 
vory sucoossful hithorto, ns tho uso of steam-powor 
on publio roads is subject to such stringont regula. 
tions, that it haa not buon found possible to comply 
with thoir conditions. ‘I'he smoke, the noise of tho 
onginos, and tho difficulty of controlling thom, aro , 
all oxaggorated, and mo srpposed to present go 
many annoyancos to the gonoral rond-tvaffo, thet a 
form of locomotive powor whioh will sucoosstully 
moot all thoso objections has hitherto been con. 
sidored a sine quad nom Compresgod air engings 
havo boon triod on numorous occasions, but with 
only a moderato monsure of auccoss, anid thoro oan 
bo littlo doubt that ovontually public. opinion will 
chango, the objectors will havo to yield to tho force 
of oxample, and that atoam will triumph, 


Ag. maltor of fact, tho anticipated dangors.ro- 
“aulting from tho use of storm are puroly chimorical. 
Stonm-onrs aro in uso now in many sitios of Hurope 
and Amorica, and not tho slightoat diMoulty or 
danger is found to result from thoir employment. 
Any Anglo-Indian may vorify tho truth of. this 
assertion for himself without much trouble, Hoe 
pectobly knowa Turin, Tho noxt time that lie 
halts there on his way to or from ae ee hoe may 
seo atom tram-cars running up the Via, di Po, the 
principal atreet in tho town, und into the Piazza 
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di Castello, In this case scarcely any. precautions 
ave used. to lossen the noiso or. the smoke of the - 
locomotive, Tho train of passonger- cars is drawn. 
by a soparate locomotive, which would certainly 

look a strange objoct to e horse the first. time 

ho saw it, bub which, in Turin, all horses now pass 

with tho utmost indifference, Horses. in towns 

but ravoly shy ab objects; so many things are 

atrango that thoy merge all into & general indif. - 
feronoo. Noises thoy do mind, but tho noise made 

by a stonam-tramway going at a slow speed is almost 

inaudible, 


So far reference has boon made only. to tramways 
in towns, but with tho example of steam traction 
engines before thom, and with the principle of steam- 
tramways admittedly successful, it was evident that 
tho pionsers of tho new ontorpriso would soon turn © 
theix attontion to the possibility of successfully 
sorving country districts. It was tho logical 
soquonce of suburban tramways—first to bring the 
outlying portions of a oily into easy communication 
with its contre, and then to bring the moans of 
locomotion to the onvirons and outlying villages. 
Thoy wore obvious difficulties in this oxtonsion, for 
tramways to be suocossful must be choaply. con~’. 
struetod, z.¢., they must be ablo to utilise the existing | 
roads, which, in turn, involves the absorce of any 
ateop gradionts on the latter, Also, being: at firat 


designed sololy for passonger traffic, it was necessary, 


that tho flow of passongors should be fairly conti- 
~nuous and their numbers constant. : 
Tho first country tramways that have been intro. 
duoad into Hurope on a large scale ave according! 
in a country wharo all these conditions are fulfilled, 
~~tho north of Italy. ee 
The plain of Lombardy, with Milan as its centre, 
iy dBi 
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formed the place of all others for sneh an experiment, 
Tho country for miles around Milun is whnoat por. 
featly level; the ronda aro numerous and good; there. _ 
ave many surrounding villages ull filled with a large 
andbusy population ; und Inatly, wid this is a point of 
no small importuuco, the aountry in very little intor. 
aeoted by railways. ‘Iho firat Milanese tramway was 
only laid down, to the best of my knowledge, about 4 
or 5 yonre ago, but, ab the prosenbsnomont, chore are 
200 miles of rail brmehing ont from Milan on overy 
sido along fiften of tho principal roads, and vunning 
in somo casos ag far as $0 miles inte tho country, 
bean temic oxist of courae in considerable 
numborgs in other countrios, oxpecially in America, 
Germany, and Franco, It thoy havo no where 
ronchod as yot: tho sumo stage of development ag in 
‘Lombardy. I yvocently lud nw very advantageous | 
opportunity of studying the working of tho Ttalinn 
system. Tmado Milen my hond-quartors for several 
days while T was making an offiginl ingpeation of the 
important Irrigation warka in the naighbourhood,: 
and ovory day I wont to tho hond-works, or to. some - 
point of intorcat on the various onnals, by means of 
ono or other of those linos of tramway. Taleo had, 
what may porhapa be called exauptional advantages 
for atudying the dotnila of the working of ane of the 
Companios; and, aa any rystom of sloum«irenways 
in India would oortainly bo based to a. considorable 
oxtont ou the resulty of these, Milango lings, T will 
vocead to indicate some af their mara important 
entrar, 


Tho lino that 1 will take aa typical was opened in . 
Tu haa tn addition a branek af anne ible td length Mg 
8B milos opuned laat you, | MAN Hine of 18°64" miles, 
~ and runs along a fine 
ee road about 20 feet brond with o sligh6 and 
stondy aacent out of Milan, There ig only one dif- 
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figull: point in the whole line, where the road ascends’ 
sharply over an arched bridge ‘across a navigation 
vanal. The uso of the portion of the road required 
by tho tramway ‘was granted gratis by the Provincial 
authorities to whom the road belongs. In some 
othor casos however an indemnity has been claimed 
by the propriotors of the road, The Company is only 
obliged to koop in order that portion of the road 
which is ocoupied by the tram, and as the gauge is 
4/, 8"}, which is tho-dame as. that of the Government 
railroads, about 7 foot is about the width for which 
the Company is responsible, allowing a small margin 
outside the rails on cach side, 


Governmont sanotion has nominally to be obtained 
before a tramway concession can be taken up, and 
Governmont surveillance is exercised when the line 
is. working, but noithor of theso points aro very’ 
strictly onforced up to the present. Tho Italian 
Goyernment, has shown itself to be very unselfish 
and vovy ieasucral in the matter, Unselfish, 
because as propriotor of the railroads, the tramways , 
entor into direot and, T may. add, successful com-. 
potition with it; and discriminating, because it has 
recognised tho importance of securing to the pro. 
vinoo the utmost possible development of tho system, 

‘ and has therefore declined to sivangle its birth by 
_ any vexatious vogulations or stringent control, As 

a mattor of faol, tho rails of somo of the now trams 
have boon laid down before the sanction of Govern. 
- mont to the concession has even beon asked for, and 
the Byo.Laws framed by the Companies are not inter. 
fored with, except so far as to soo that the public. 
safety is duly considered. This latter point is secured. 
principally by limiting the maximum spocd of the 
steam-trams to 11 miles an hour, - This point brings 
out well the perfunctory nature of the Government 
control, as, on évory line, the trains run to a speed 
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of corlainly 15 miles an hour and peehebly moro, 
Tn faot thoir printed timo-tabloa aro boldly bagod on 
a highor rato of speed than is Wlowed by regulation, 
Tt is known howovor that it is tho intontion of Govern. 
mont, ns goon na tho ama avo as fully dovolopod ag 
is vonsonably required by tho nooda of the provingo, 
to bring in a lew atnotly dofning the right of 
tramways, which will bo rigidly onforeod,” Tho 
Compnnivs at prosont nro thorofore only in the state 
of “making hay while the sim shines.’ 


As a maior of vonvonionae the Company does tho 
ropnirs lo the whole hreadth of the road, recotving 
an annual subsidy froin tho Provingial authoritios 
for tho wp-leoop of thoit portion of it, 


Tho capital of the Company to which T am moro 
artioularly roforring, consists of 040,000 worth of 
ully paid up sharos, and of £10,000 worth of doben. 

tures, Thoro avo 4,000 sharos of £10 onch, and tho 
markol valuo of ouch is now S16, which auMlloiontly 
indicatos tho prospority of tho Company. A a 
amount of forcign capitel is invostod in the 
Milanoso tinos. 


Tho coat of tha main ling waa about £2,800 por 
milo inoluding rolling stook and oll inoicdontal ox 
pousos, divided aa followa 
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Preliminary Uaponses. & & 


Inauguration an “ia we 219 
Tndomunity to Concossionaivos .. 0. eso} 1,740 
Sundvios ow. a Oa 


Buildinga, Se. 


Sintion at Milan ... is RA v 5,517 

Torminal Station ... ‘s &., ws 616 

Other buildinga ... i ae ii st 1886 

Logal oxpensos ... ar .. 1,698 
Pormanont way ah te on ‘ae 21,121 
Carriagos and Trucks tic” “8% a 6,901 
Locomotives ... ve a wn a 5,897 
Office Muponsus ei “s ne ag 282 
Yoole, Sa... 3 “a sis ahs 266 
Swidrtoae 4 on ve on 0 208 


Totel,., £48,801 
saree ale 


Tho buildings at Milan comprise workshops for 
the ropair of the rolling-stock, and shods in which 
it oan bo housed; also a small station, bub regular 
station-buildings aro not roquirod, tickots being 
takon on route, Attho othor ond thoro isa housing 
shod; but at othor placos, tho train simply draws 
up in tho principal stroot of tho villago, opposite the 
‘ Alborgo di Tramway,” which suficos ag a rally. 
ing point for passongers, 


Tho pormanont way is supposed to bo laid down 
flush wilh tho road, and is so through towns and 
villages, but in the country thoro is a drop of nearly 
an inch bobwoon the rails, from the top of the rail 
40 the roadway, which makos it very unploagant, if 
not impossible, to utilizo the botwoon-rail portion 
for ordinary traffic. No doubt the Companios havo 
maado thoir permanont way liko this intentionally, 
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so as to koop vond-trnlic off thoir lings and go to 
save woar and tony, bub whon the Govommont Re. 
gulntions ave framed, thik omission will have to be 
voolified. Tho rails are of Vignolos section, made 
of Bossomor atool weighing 80-28lbs. por yard, 
olampod on to crosa-sleopors of wood. Tn towna 
and villages thoro iat longitudinal slacpor above 
tho ovosssloopor, and {ho rail is thon alamped on to 
that, a guard rail being’ uso omployod. ‘Choro jg 
alao a guard il round all curves, tho minimum 
radius of which is 13) [t. Tho steol rails cost £9 
168. a ton. ‘Tho coxt of up-keop of tho permanont 
way varios from 216 lo £19) por milo por annum, ° 
but tho details of regoipts and oxponditiwe during ono 
yew will bo shown in a copy of the halunge-shoot lator 
on. ‘Tho lino is only ainglo-—-there is no doublo lino of 
stoam-tram you ostablishod anywhoro in Haly-but 
thoro avo ahunting stations at tho principal villages, 
whoro tring can pasa cach other. 


Thoro avo threo clusses of passongor varviagos, 
bosidos goods-trucka and gooda-vans, ‘Tho pas 
songor oarringes avo divided into ; 

lat class, which weigh 5118 owt, aro 197 fb 
long, 8:86 ft. high, and carry 16 inside passongorg, 
horicos from 18 to 16 prasongors on tho platforma 
at oach ond ; 

Qnd olass, which woigh 49 owt. avo of about tho 
somo dimonsions es the Lat class, and carry 22 inside 
passongors and about tho samo mumbor of platform 
pAgBONgors ; 


opon-sido carriagos for summor uso, which woigh 
43 owt, avo 22'3 ft, long, and oarry 82 seated pase 
songora. 

Tho curvinges coal on an avorage £200 ench, 
and thore are altogether 40 ab work on the lino ab 
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tho prosont moment, some having beon purchased 
sinco tho Company was first atartod, on the construc- 
tion of the branch line abovemontioned, One or 
two American oarriagos were imported and wore 
much liked, but tho Belgian make is well spoken of, 
and Grondona of Milan also turns out good ones. 


There aro altogether 8 luggago trucks and vans 
on tho line, but the goods-traffic is small at present, 
consisting chiofly of milk and garden produce for 
tho markots of Milan, 


Tho locomotives are mostly of Swiss or German 
manufacture coming from Zurich or Cassel. They 
havo vory much tho appearanco of a high box on 
whools, boing covored in as much as possible so as 
not to frighten horsos. They are of tho ordinary 
divocl-acting outside-oylindor typo, weigh from 6 to 
10 tons, devolop from 20 to 80 i. P., and work ata 
nominal maximum prossure of 118 Tbs. on the square 
inch. As amattor of fact this is oxceoded, and I saw 
sovoral working up to 10 atamosphores, or 147 lbs, on 
thosquaro inch. ‘hoy cost from £640 to £800 each, 
and thoro aro J2 now at work on tho line, They all 
burn coko, patont-fuol boing said to givo out too 
much maoke, Coke costa about 86s, a ton at Milan, 


Tho total numbor of milos run in 1880 was 
128,889, anc tho total cost of running was £4,288, 
or nearly 70d. por Wwain-mile, which includos the 
lighting of carriages, wagos of sorvanta, dc. 


As rognrds the locomotives alone, the average 
consumption of fuol in each for each mile run, is 
LO Ibs. of coke, LL Ib. of wood, and °18 Ibs. of oil. 
The fares avo 118d. por mile Ist class, and ‘64d. por 
milo 2nd clasa, The goods rates ave fixed so as 
vo bo botwoon the oxpross and slow-train rates on 
. the noighbouring linos of rail. There aro 6 trains 
oach way evory day, extra trains being run on Sun- 
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daya and holidays. "Chore aro 7 stopping stations 
potwvoom Milan wnd tho Torminna, and, ab intervals 
betaveon there stopping alations, polos nro placed, 
at, which people who wish to ho taken up may take 
thoir stand. ‘The tram will xtop for them there, bus 
not at othor places, uf it ia woll known that froquent 
sloppigos cause a gront load of powor, octal; ibis opti. 
mated, to half a milo of rimuing for onah stoppage, 
Those intormodiato slopping-placos npponr, howover, 
to bo vory rarely used. ‘Tho enginos enn stop the 
traing dond in about 25 yards, 


Tho trains consist of the locomotive, which has an 
ongino-driver and a hoy to look aftor it, and gone. 
rally of ono Lat class, ono 2ret class, and one open 
ontriago, with porhaps a goodsevan. Ono conduotor 
and ono chook-takor look after thea, ‘hero aro in 
all 88 subordinate employds on tho lino, Tho tickot- 
aystom is as follows; all Lickals aro givon in the cars, 
tho conductor being provided with two rolls of na- 
row papor which aro marked off into divisions, cach 
ropresunting 24d, for tho tsb olaga, nnd 14d, for tho 
2nd class, All faros ave in multiplos of thoro, and 
ho givos oroh pasrongor the numbor of divisions hig 
foro roprosouta. ‘ho cheak-takor follows tho con. 
duotor, and to hin ouah pasxongor pivos his slips 
which ho tora in half and throwa away, At tho 
onl of cnoh trip, Cho nuiber of divisions issued by 
tho conductor ia counted by the cashior, and ho 
hands over tho equivalent anm. Sonson tiekots aro 

iven, but thove were no rotirn tigkots on the lino 
tn quostion till Septonbor last. ‘l'ho above system 
in said to anawer woll nnd thero is but littl Hand, 
J may mention, by the way, that tho most succossful 
moans of cheoking frawl got discovorod is on the 
Bombay horso tramways, thab aro tho proporty, I 
believe, of an Ameorisan firm, ‘There is a monthly , 
“drawing of prizes, in whioh oach tickot taken has a 


on Mes Aas 


% 
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chance of soveral very handsome sume of money, go 
ie naturally evory passonger insists on having a 
tickol. ‘ 


Tho peered trafic on Lhe Milanese linos is be- 
tween Ootobor and May, and thoro is stoady influx 
of country peoplo into Milan on markot-days, (8 2 
weok), and many also como in to svo thoir friends in 
tho famous froo hospital at Milan which contains 
2,500 bods. 


Tho maximum gradiont on the lino is 1 in 90, 
which is about as sicop as an ordinary locomotive 
can inanage with an avorage train, On the Tivoli 
tramway at Romo thoro is a steady continuous ascent 
of about 1 in 83 with arevorsing station. It is sup- 

osed by the Milanoso authoritios that a tramway 
would not be likoly to pay for a short distance, say 
undor 10 milos, unloss there was a very largo pas- 
songor traffic, such as that to some pleasuro resort. 
This is well oxomplifiod by tho Turin tramways, 
which do not run far out into the country, but only 
through and round tho town, and ont to a country 
vosorl 7 milos from ‘Lurin, ‘hoy only run about 7 
milos an hour, but do not diffor matorially in other 
rospoots from those of Milan. They use tho ordi- 
nary horse-tram rails in Turin. 

The country tramways aro said to draw all the 
twaffio to thom for a distanco of at loast 2 miles 
on oither side of tho linc, This distance sounds 
small, but tho richness of the country and tho multi- 

icity of itg ronds must bo carefully borne in mind. 
Tt has already beon said that whore they run parallel 
to, or noar tho railways, tho latter suffer much from 
tho compolition, An instance was given me of a 
horse-tram that was ostablished 10 years ago to 4 
placo called Moriza, 12 milos from Milan, which has 
caused a total loss to the’ railway running to the 


fame place of £24,000, 
8 
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The following is un abstract of tho lnlancosheat 
of tho Tramyay Company U have boon describing, 1g 
will be observed (hit Glue tuces fren in *xooptionally 
heavy charge, thore being an income tax of 18 por 
cont, besides taxes on carriages, sleds (house-tax), 
and Railway ‘Traltic tux. ‘The total taxation is about: 
20 per cout, on the not income, No ono whe knows 
Tealy neuda to ho told of haw twuvily the burden of 
taxation woighs thera, many landed’ propriotors 
having to pny in all nenrly 40 per cont, of shalt ins 
some in taut. However it in the pennlty wv poor 
country has to pay for being grout, lut, in apite of 
ib ull, there are plouty of Thulinna who vaine the ory 
of Telia Leretonta,” aud who wish to go to war 
with Mranco about Minis. 


BALANGH SHEMY OF A MLILANSH STHAM. 
TRAMWAY COMPANY FOR (880, 


Reewtrra, £. Qu: 
Pasaongora nis as a: 12,300 
Qoola as na si oe Bod 
mmo 12,798 
Tnterdnbiss idee ae iss ies al. 
Qontribution from tyes hamluty 104 
Gomponantion for danse ty Garo. ld 
Postal Surview ... ae ae iy 81. 
Digcount and Rebute ae Pik » LW 
Sundry Roevipts ts bes ats 186 


Cross Hugoipty.. 218,844 
Crows oxpamituen.., £10,784 


Te cnamaaaianand 


Nab Revuipta,. £2,660 


That in tha grows sel prea in oquul ty 
808 por cant. of the yrosa raveipta, 

Total longgt of tramway, 27h milan. 

enin milungo, 128,88), 

Roooipts por train milo, 2fded. 

Hxponsou do. wad, 
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Uxpensus, 
Rolling-Stoale 2 £. 
: ; hrocomotives,.. 608 
Depreciation, Omringes 4... BIB 
, Alaina ete 48 
Coke .. ws we 1,188 
| ‘Wood... a tee 108 
Consumption. , iL and ee a v4 a 
ae &,, obs 58 
Tools .. vag is 46 ; 
a 8104 
Maintenance and Ropair of Fomonetvon, 790. 
Carriages, and Roads ., 90 
Doprociation of Porthanent Way 1,786 
‘Workshops, &, vs 16 
Cost of inauguration, &o, fieyy aches 181 
: Mra... sea a 9 
Assurances. { Accidents... ae 28 
: 2,760 
Direction .., 729 : 
Coat of Administration, teen Ho. acne 
. Publishing .... 98 : 
parm 852 
Toned wees me ae 586 
ighting ... aes eee oe 28 
Tanta i jee ARE ag 12 
Interost on Dobontiwos |. ee 260 
Balavios ... ae ti 2,708 
Logal, &o., exponson . vee 4b 
Rowards ww. Bios af heen is 388 
Sundry losses U7 ‘ 
Sundry expenses... sees fetleacs ¢ teees $89 : 
meme 68 
—_ Gross oxpenditure... £10,784. 
——— 


Tt will be observed that. ‘Axed sum is paid to an 
Insurance Office which takes all risks as regards 
componsation to passongers for accidents: on the 


line. 


Tho accidents have been but fow and Uns. 
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important hitherto, being couflued to core ruming 
off tho raila round enrves, &e. ‘There avo no night 
(vaing, by whieh much risk is avoided, Tho net 
profit la oquivalont to ndividond of rbout 6 por cont, 
which ia considered wmall in Ealy. A> cortain 
amount has heen pul on one side fo constitute a 
Reaorve and, Analysing the fines givon in the 
above bolancusaleet, we find that the paseongor 
receipts wore ile ny ne follows: 


No. Roceipta, 


& oad, 
Tat Class Panguryzora #00,400 9081 7 1 
Qnd dln. tae woe L4H, 002 9,004 8 4 
Rebirn Trokuts a o 102 9 7 
Sonmun de, Ki Nae 81 
Spoonl ‘Trains ays us 64 
Regorved Crovingen : 20 


£12,809 0 0 
tnormertenaetininoshesiontaen, 


This gives the result that each st olags passonger 
paya on an uvornge Q4d., which is oquivalont to o 
joumnuy of 221 miloa; and that each 2nd oles 
passongor pays on wn avorige TH4d, oquivelont to a 
jotnoy of Bddeinilos, 


Tha mout daily ruceiple, fran pasaongors and 
goods combinod, ia 10 8%, 86d, Moroover, the 
train milonge diving the your having boon as above 
alatod 128,889, it follows that the passongor reooipts 
por Wainsmilo wore 28°08, und tho goods recoipts, 
O77d,, or w botul reaoipt of 28:707d, for oach mile 
rua; sundry rovoipts of [808d bringing up the 
lanl to Q6Gd., aw alited in tho balanco-shoot, 
Suolt ave the principal cdoetaila of the Ttalian stoams 
tramway system. Tt will bo seon that they aro 
virtually light raibyays running along tho high. 
ronda, and, in fact, an Mngincer said ag much to 
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me, ‘ Vor all practical purposes wo consider them 
as railways.” But whether they are called rail or 
tramways doos nol much matter; thoy confor an 
enormous bonofil on tho district they traverse, and 
thore can bo no doubt that the system is capable of 
very largo and profitablo dovolopmont in European 
countries, whore the conditions are similar to those 
obiaining in the neighbourhood of Milan. The 
peineihe opposition io thom arises from popular 
projudico, but any one who has seon them at work 
in Italy must confess, that 6 or 7 feet of the road. 
way Tony vory well be givon up to a tramway at the 
sido of most important roads, and that the tramway 
traffic, and tho ordinary road-trafic of the country, 
avo perfectly capablo of being carried on side by 
side, without tho vory slightest difficulty or danger. 


The following aro somo particulars of a steam. 
tramway botwoon Cassel and Wilhelmshého in Ger- 
many, oxtracted from volume 52 of the Minutcs of 
Proceedings of tho Institution of Civil Engineers. 


Tho lino is 84 milos long, on an inoline of 1 in 
16°6, and on a ourvo of 164 ft. radius, Tho rails 
are of stool weighing 36 Ibs. to the yard. 


Thovo aro two locomotives on tho line of 20 H.P, 
each, woighing, with 2 tons of water, 9 tons. They 
burn 88 ths. of coko for a doublo journey of 6°6 
miles, running 74 miles an how, ach engine can 
draw two fully loaded cars up the incline, and in 
twonly-two days tho two made 802 trips carrying 
34,000 passengers. There had boon, ab the time 
tho papor wag writion, no stoppages or accidents, 
and no onsos of alarm to horses. The author consi- 
dors that-— exporionco enough has boen gained to 
‘allow not only tho rolaxation of the legal restric- 
* tions to tho uso of steam-power on tramways, and 
“to swoop away horso traction altogothor, but also 
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oft large oxtansion of the Hystomn for light con. 
‘rooting lines of rilway to bo lnid ata amall Gost on 
*goninon vonda; the spucd of these lings nob to 
“oxoued 12 miles au hour, and the ongings to be sueh 
* as will require only a singly aldondant, The traole 
“vhould be of the best doxeviption with stool rails 
nani ivon slespora ; sual triok ean be Tnid com. 
“‘ploto ab a coat por nile of £1,200 for uuttovial, and 
£300 for laying. Rolling-stock, such ne used at 
*Onssol, can ho bought at the following prices ; 
" Lovomotive, £500; covered our, £200; opon car 
£125; and opon gootla wagon A375," 


Lob us now conaider how far and with what modi. 
Aeutions tho aystom is applicably to tudin, 


CHAPTER IIT. 


STRAM-TRAMWAYS KOR INDIA. 


' Trauways in Europe have hitherto been designed 
almost solely for passengor-traffic, the goods trafic 
even on those that woro treated of in the last chapter 
being vor'y inconsiderablo, though capable of develop. 
mont, In India, on the other hand, it is fairly certain 
thab ifa country tramway is to bo successful, it 
must traverse a lino where the goods trafic is con- 
'. siderable, and succaed in drawing to itself the major 
share of the carrying trade. 


Tho nativo of India is’ not a great: traveller, and 
for short journeys betweon village and village he 
has his own means of conveyance, and prefers to 
mako his journey ab his own timo, so that a tramway 
mighb nob attract.a very largo proportion of. pas- 
-songer traffic. Tven in Indian oities, tramways 
have not always proved successful, as wo in Madvas 
know to owr cost: ‘True, the Madras Company failed’ 
chiofly on account of fauliy management, and.there 
is tho example of the Bombay Company: to prove 
that town framways, if woll managed, may yield 
. handsome profits even in India, but a country tram- 
way hore would never return a profit from passenger 
traffic alone, It has already boon said that travel- 
ling facilities engenders travelling desire, and.so no 
doubt the passenger traffic on a country tramway 
would go on increasing, if the line was judiciously 
choson. ; . 


Ot STRAMeTRAMWAYR: FOR INDTA, 


And there would not bo much ground for hesie 
tation as regarda the choieo of tho bostlinos.. There 
are many towne lying ab a modorato distance from 
tho linea of rail, bobween whieh and tho nearest 
station a vory largo trafic oxints, which is urgently 
in nood of gore mova expuditiona mode of convey. 
ance than that provided hy tho cumbrous bullock 
out. In tho Madras Presidonoy, every ono can call 
to mind numorous auch nstanaea. Tho South-West 
line of tho Madraa Railway took oxprossly, as is woll 
known, a lino runing somo digteneo from tho prin. 
cipal towns of the districts if traverses, and conse. 
quontly Arcot, Vollora, Sulom, &e, which are all 
contres of w considorable trl, are aii disconned. 
tod from tho rilway. Nellore and Kumool on. the 
Bombay lino avo lwo fur distant from railway, facili. 
tios, thongh oach ia the contro of a largo producing 
yegion, Again, in conncction with tho South Indian 


Railway, tho road botweon Madura and Ramnad has. : 


already boon subject to tho proposal of « light rail. 


way lino, though the project las been temporarily :: 


sholvod on account of the cost. ‘I'he connection of 


‘Trangrobar with Mayavoram is anothor instance, In. :: 


Lower Bongal too, whore tho country is so thickly 
populated, a vory grout nood ia fult for some better 
mothod of carringa than ab patel oxists, Ib ia 
not unlike Lombardy in its flatness, its richness, 
and ju the largo proportion of its inhabitants to ita 
aren, AO that if stoum-tramways aver bacome suo«. 
cossfully ostublishod in Indin, it will probably: be 
hove, ag in Lombardy in Muvapa, that they will bo 
most largely utilizod and imost profitably worked, 


Howovor, itis too carly yob to discuss tho ques — 
tion aa to whoro tramways might be ostablished, for 
wo have first to show that thoy are capable of boing 
established at all with a reasonable prospect of sua- 
cosa. I shall havo to deal with Agures to a certain’ 
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oxtont, When discussing the moyemont of passongers 
and morchandise in the country, and I shall take for 
my. purpose the published returns of traffic on some 
of the principal Indian railways. This will be dia- 
advantageous to the tramways in some measure, for 
i648 vory gonorally admitted that, most Indian rail. 
ways have not yet succeeded in drawing to them- 
solves 80 largo a-proportion of tho gonoral traffic. of 
tho country, as had boon anticipated. Perhaps the 
"native has not quite realised yet the advantages 
offered by a railway, or perhaps the Railway Com. 
panies have nob, in some cases, consulted sufficiently 
tho peculiarities of the native character, Anyhow 
the {ach remains. In tramway management, on the 
other hand, the systom would be on such a very much 
smaller sovlo, that fares, tima-tablos, &o., might be 
altered constantly without much difficulty, till the 
convenionce of tho majority of the travelling public 
had beou satisfied, with the result of a better chance 
of relative success than has as yot fallen to the for. 
tune of railways, : 


Tho first quostion to be considered is the position 
that Government would assume towards the new 
onterpriso, should any proposals for its trial be 
brought forward, ‘Tho principal points are ; 


(1.) Would permission bo given to the local 
authoritios to grant the uso of their roadgP. 0. 


(2.) Would’ a rongsonablo rato of. speed .be 
authorized ? ‘ a 


(8.) Would interbooking between tramway.and 
Railway Companica for passengers and goods be 
adopted on State, aud. oncouraged on guaranteed 
railways P : ‘ . 
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(4) Wonld Looat Find Ronrda and Municipal. 
tins be encouraged to guavantua a madorato rato of 
interest to tho undortukings P 


fob us briefly consider vach of those points, 


(1.) Would tho uao of the ronda bo grantod ? 


Tt would bo scareoly worth while to cofsidor tho 
Soasibility of making a tramway tt prying concorn, if 
this concossion wero not nado; for it would burden 
the Company hopolessly at tho ontaot, if it had to 
purchase lund and to make all ils own ombank. 
monta, oublings, and beidgos, Twill thoroforo assumo 
that tho nso of tho roads would bo granted undor 
cortain conditions, sud tren to, 


(2) Mho rato of apood allowor, 


Tho conditions horo would nocorsnrily bo somo. 
what difforont to those oxisting im Horopo, There, 
footepassongora avo comparatively raro on tho roads, 
nor is thoro anything approaching tho samo amount 
of caurl-traffie as in ‘ln in, Also tho oxisting oart. 
{ralio is bottor organised, and you do not, for in- 
abanco, como novoss the long interminable lines of 
carta, oflon hopoloasly intorminglud, that aro go 
common hora. Jn Huropo tho road-trafo looks out 
for tho tramway; in Indin the tramway would havo 
to look out for tho road-traitic, That is about 
tho difforonca, ‘lho boat way to conduot tho traffic 
safoly at a modorato rato of spood would bo to allow 
the Company to foneo off that portion of the road 
ocoupiod by its lino, but it is highly improbablo that 
thia concession would bo grantod in many inatances, 
or, indood, that tho oxiating width of rond would 
rondor it poasible to grant it, On the other hand, 
a fair rato of spood is an ossontial condition of auo- 
cose, for to seoure tho passongor-traffie, tho tramway 


tte a 
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would havo, at any vato in Southern India, to com- 
paro favourably as regards fares and speed with tho 
Budlo two-whooled vohiclos, locally called “ jutkas.? 
Thoso run at about 8 miles an hour, so that speod 
of at lors LO miles an hour would havo to bo 
maintainod, No doubt at first tho running would 
havo to bo conduoted with much caution, but as, at 
this xato of spood, tho cars could bo stopped doad 
in a distanca of 70 foot, thoro should be no dangor 
about it. Moreover, whon the hours of passing 
of the tramway became known, tho nativo bullock- 
drivers would soon loarn to be on tho look-out for 
it, Tho Ltalian locomotives are provided, some with 
a powerful stoam-whistlo, and others with a horn 
blown by tho drivor, to warn carts of tho approach 
of tho tam, 1 may also add that the driver sits 
al tho front of tho locomotive, whore are placed the 
brako-handlo, and that for shutting off steam, so 
that ho has his train absolutely under control. 


8.) Would intorbooking botween tramway and 
Railway Companies bo adopted ? 


‘This again I considor as an osgontial fonturo of 
anocess. Jt has boon said hatin most cases—at first 
cortainly in all oasos—tramway lines would sorvo as 
railway feodors, and unless they were roally treated 
ag such, tho commorcial and travelling public would 
novor take to thom. If at tho railway station, 
rebooking, reweighing, and all the other formalities 
had to bo gono through a second time; the trouble, 
tho dolay, and tho gonoral friction, would be so 
many impossible barriers to success, It may oven 
be snid that to be really successful it ought to be 
possiblo to pass railway waggons in case of need 
ovor the tramway linos. ‘This involves however the- 
diffoult question of gauge which will be referred to. 
prosontly, and, in tho meantime, I will only assume 
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that the above-mentioned freilities woald he roadily 
accorded, aa being af aw much advaninge to tho rail» 
way as to tho timmy. 


(4) Would a moderate guumnteo he authorized P 


This is roally tho kernol of the wholo affair, Nata. 
rally, in writing of Wwamways, | wn nob patting a 
purely nypamhetieal ange of porsibly sueceastel enter. 
prise. ‘Thoro aro qupitatisia in Murape who hayo 
already hoon profitably connuotod with Tramway 
Compnnios, aud who would be willing, if a favour. 
able opening could ho shown to them, to pub them. 
selyos ab the hond of similw entries in India. 
Bub,” thoy wilt cortainly say, * India is an wncor.” 
tain country ab tho host, and in tho ongo of a new" 
“olass of amdertaking it ia quite an unroliable 
* country. ‘Tyamavaya may prove rauccora, or they": 
may nob. Wo nro willing to minke we trial, if wo" 
avo guarantood against tote) ora.” 


The prosont volley of, tho Government of India, 
as announcad in the Hon’ ble Hvelyn Baring’s Finan. 
aial Statomonb of March 25th lust, is opposed to 
guarantoos in principle, but atill adraitting them to 
a limited oxtont in practicn, should it bo found that 
pe ontorprixa, which is to bo encouraged by overy 
ogitimate moans, is xo timid ns nob bo vonture for. 
wards withont thia holping hand, And privato entor« 
prise ia timid ; justly tinid, Tmay add, Butowithout 
agraranteo if id iaprobable that thore will be any 
tramways. Tho position ia certainly a diffloult ono, 
for thove avo very fow Municipalitios that will bein — 
condition to offer any guarantee to a Tramway Com 
puny, which will affeot thoi eomes enommously by 
Jargoly veducing thoi toll-foosx. [may safoly tako 
half of tho total income ua being the proportion which 
many Munisipalities derive from tolls ; and, if: the © 
offect of a tramivay is to reduce tho tolla by hall, oach 
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Municipality will look to the Company for an equi 

‘yalent componsation, and will not hear of a guarantee, 

ouch ag thoy may desire to see their communications 

improved, Tho only plan would be to introduce ootroi 

duties, which are lovied in almost every continental 

city, but to which the Indian Governments have’ 
always boon stondily opposed. But suppose octroi 

duties wore sanctioned, and tho Municipal finances 
balanced in this way, tho difficulties of a guarantee 

would almost disappear. 


Take tho case of alino 5 miles long connecting a 
Municipal town of 20,000 inhabitants with a railway 
station, and guppose tho income of the Municipality 
to bo Ra, 20,000, and that of the Local Fund Board 
of tho circle to be Rs, 50,000, © Tho line of tramway” 
might require a capital of £20,000, to put'an extreme 
cage, on which interest at 8 per cont. would amount 
to £600 a yoar, which might bo jointly guaranteed 
by the two Boards. 


_ Tb will be soon that the introduotion of tramways 
is not by any moans a simple affair, and would in- 
volvo many concossious on the part’of Government. 
Lot mo also. add, that they. would requixe yery 
judicious traatment,  Oapitalists are frightened, not 
ouly at-the unoortainty of enterprise in India, but 
nt the vexatious control to which it is subject. No 
doubt veal for the public. interests and for ‘the 
public safety are admirable qualitios-in'a Govern. 
ment Officer; bub they may” be carried too. far. 
Mon, who have dealt with: important concerns in 
western countries, oomo hore, and sometimes find 
‘that thoy are tronted with » suspicion. that they 
yesont, or are hampored by a control which they: 
find unendurable.. Ifa tramway concession is given,. 
lot the oficial rogulations for it be drawn up most: 
carefully, though in a liberal. spirit,in the -first 


4 
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inataneo; and lot thom thon he loft nnohanged, as 
far ng possible, so that concossionarios may know 
oxnotly the conditions thay are baund to conform to, 
and nob have to dopond on the continuity of purpose 
of succossive supervising offlcers, 


T cannot do bottor than quote horo tho romarks 
on tho subjoot of oncouragomont of private ontor. 
prigo mado hy tho Tow lie Lvolyn Baring in porns, 
8440 91 of hia Iinungial Statoment. 


84, Tt ta, howovor, manifont that a capital oxponditure of 
2,500,000 a your in inadequate to moot tho prosont wante of 
India. Aro wo thorefore to nbandon all hope of vonatruoting 
onnals and milwaya with tho impidity which tho oxigonoios 
of tho country domnnd P hapa not, It haw always apponrod 
tomo aromarkably frat that Lnsdiny--with mb its magwifoont 
and, aa yol, only half-dovalapod roranvaoy, and with al the soourity 
to lifo and balan vosttting from a Cavornment, which, what. 
ovor bo its dofoots, in nb nll ovouts atrong, honoat, and wolleintone 
tionod,—should up to Lho proxont time hivo boon obliged to plodgo 
tho full aoonvity of the Slate in ordor to ableuot any consider. 
able portion of tho aurplua oapitat of Wnghind. LE hopo thab 
gomo railways afford auitlciont abtrnabion (o indus private 
individuals to widortako thoi vonatruotion withant tho aid of 
Govornmont, or, ab All ovonta, with w minimum amount of avoh 
aid. Ido nob quoation the wisdom of the polioy whieh would 
pormib privato onpitaliata  ombark In thi Mold. Tt war thorofore 
with plonauvo that Lrond the following inatrvotiona which havo 
hoon xocaived from the Soovotury of Slate 


"Tn the cada of railwaya, C da not doubt that Your Exaollonoy 
will boar conatantly in mind the iniportanae, whonovor possible, 
of onsuring thoir conalanotion by private onpilal, oithor Jooal or 
Duropoan, Tt is truo dhat up to the proaent time no Companios 
havo boon found willing to undevinka tho constrnation of railwaya 
withont a Government guamntoo; but T would, novertholess 
atrougly wryo upon Your Mxoollonoy that, whon any voasonable 
prospoat of suovosa prosonta itsolf, an ondonveur should bo made 
to oncomago tho uiaing of oupital through private aganoy, on 
tho oxolusiva soonrity of tho aucoost of tho undortaking. Any 
riop in this direction will moob with my mogh cordial snpporb 
and oo-oporation, Tn tho ovont of ita boooming apparont that the 
dua oxoution of this policy is impractionble, 16 may booome 
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dosivablo to consider whothor a modified system of guarantes 
might nob advantagoously bo adopted. By a modified syatom I 
moan ono 80 restricted in rospoot to timo and to the rato of intorest 
guarantood ag to givo tho aubsoribors a real intoreat in tho 
officiont and coonomion| adminstration of tho railway," 


85. It is somotimos urgod that a railway is a monopoly, and, 
for that roagon, should bo in the handa of tho Stato, and not of 
any privato intovoata, ‘JFurthor, that to concodo the right of 
building a vailway is to part with ono of our most produotive 
YOBOULGOS, 


86. It is true that o railway is gonorally « practical mono~ 
poly, Tho State, thorofore should exorcise 5 a supervision 
ovor its working as will provent the monopoly boing exercised 
in 8 mannor dotrimontal to tho public interests, Thus the Stato 
should bed a right of inapootion, in order that the line may 
bo corliflod by compotont anthority to be safe for the transport’ 
of gooda and passongors. Jt should rogulate the maximum tariff 
and fix the gimgo on which tho lino is to bo constimoted. Th is 
oapooially neoossary that a conditional right of purchase after 
tho Inpse of a cortain poriod should bo resorvod, But when pro- 
vision has hoon made for thease and aome other points, which I 
will nob now onumerate, tho neoossity for State intorforence 
consea, ‘I'he intorosts of tho public de not nocossarily domand 
that the Stale should oveate an artificial monopoly in its own 
favour in vespoat to tho construction of all railways, 


87. Ag vogarda the loss of rovonuo, it may bo urged that it 
tho proflia of tho railway bo loft to fruotify in the pookots of the 
pion thoy will bo moro advantagoously employod than would 

jo tho aasd wore they paid to tho Stato, with a great chanco of 
thoi boing omployed on unproduativo bel eaeigcate Moreover 
ib is to bo obaorved that tho indixool bonoflts to the State and to 
tho country resulting from tho extonsion of railway oommuni- 
ontion avo obtained equally woll whothor tho railways are oon- 
atrnotod by Govornmont or by private agency, Tho valuo of 
Jond ia onhanced; now markots aro oponed; an impotus is given 
to tho oxport trade, and tho groator powor of transport and 
Sheen i affords a hopo that mulitary oxponditure may be 
roducod, 


88, von if the gonoral argumonts in favour of construotin, 
ynilways solely through the agenoy of the Stato wore moro vali 
than I conaoive thom to bo, I should still hold that those argu. 
montg did not apply in India. ‘The firsb economic roquirement 
of India is that hor resources should bo developed without dolay, 
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and tia moans of commuuiaation ahovld be sa improved pa to 
froilituba eonigeation Car dindriata whieh ov averepopulated fo 
howe in whioh Inoue ix xunroe, Cdaukt whather Govornmont 
uganey slone on udeqpmtely porfurin thin taal, and C hold thas 
in any anet it ix at tlowirablis that it whould do vo if petents 
agondy anu be found ta undertake tho work, Tmn uot without 
lope that, ifm impulae enn bo given ta railway donutruation by 
Tettiah ontorpriua, Native eapitaliata will ontor tho fold, ofthor 
alono ov in conjunotion with Jengliniaon. J ahantd yogard. enol 
A movoemont ag an important fantor in the praation! adnontion of 
tho pooplo, imarunoh wt it would tond to wonn the Natives of 
Trdin from Uiat depondeuve upon Government which ja intonal- 
fod by oonvantrating in tho lunda of tho Stato all tho organtacd - 
akill whioh the conabruation and manngoment of a ‘railway ro- 
quires. It over the Natives of thin country ave tole aohodted 
in tho flvab rntinonte of avlf-yovornmont, it ia dosivabte: thad 
thoy should hu onconragad to nab for thomsolves in angh moablors, 
rathor than that they ahold roly niwaya upon that ooorcivo , 
philanthropy whioh mainte npow doing overything for thom, 
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Ol. Tam unablo aa yot to way ag ey dotinito ng to the 
conditiona under whiak conceniona may ba mada to private 
onpitaliata, Pornibly Ghaae conditions may vary agcarding to the 
oxigonaion of quoh purtiontay anay. 1h bil ta mo, howavor, 
that tho Covornmont miny logitimntoly help inp variety of waya 
short of giving » gunrantes. Covornmont officors may BN 
aurvoyx and oxtimaton, nnd supply all orate inforriation with 
a viow lo onabling private individuasla to Judgo for thomsalvag, 
whothor thoy onvo to invent thoir monoy in any partionlar 
sohomu: ‘Lhe land on whish the Ino id conaltinoted nny. somo. 
mos bo given tres of und, eon in womo onvon, grants of 
ywaato land in the vioinity of a now ling may ho given, On tho 
otha hand, gartain aouditions, to xame of whioh I havo slrondy 
milndad, murb ho impored, and it will ho importimt only to glyo 
convomiona to moh poraona na pan afford good romuity that thoy 
havo at thoir oommand a anfiioiont nmount of onpital to onrry. 
ont tho mudortaking to a snucomfial iano, 


Tt will bo observed that the Finanas Minister 
yofora almoat aololy to railways, but, as has boon 
proviausly montionod, stuam-tramways avo still quite 
m thoir infancy, and Bousibly ho had not thought of. 
thom ag being a mathod of intor-comnmunioation in 
India, more suitable perhaps than: oven Hght vail- 
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ways, ‘Che views of tho-Government of India, thus 
authoritatively enunciated give overy: possible on- 
couragoment to private ontorprise, aud, as has been 
alvondy impliod, I have not-contemplated a Govern. 
mont guaranteo to the undertakings, at any rate at 
* the commencement, TI would rather lot the enter- 

riso depend on the support of local authoritics, who 
fave tho best moans of judging, and who are the 
most interested in judging vightly, 


This brings us to the construction of tramways. 


"hey might either bo leid down. by the’ local 
authorities themselves, or else a concession might 
be given to indopendent capitalists for their con- 
siruction and maintenance, The latter caso is the 
only one. worthy of consideration, but the position 
of the local authorities in the matter has go far to 
bo considered, that thoy will certainly have to invite 
~ the attention of the vapitalist to the opportunity that 

may oxist fora profitable undertaking within their 
- jurisdiction, and they will also have to’ decide on 

tho torms thoy are prepared to offor him; and the - 
resorvations they may dotermino ‘to mako in their 
own favour, 


Tho opty of making a tramway a paying con- 
corn ‘will dopond ; 


(1) on the original cost of its construction, 
(2) on tho traffic returns. 


The estimated cost of construction must be based 

onthe cost-of similar concerns in Hurope, with such 

"additions as the freight, &o., of the plant will entail. 

This additional cost may be calculated with suffi- 

cient exactness from’ the corresponding: figures for 

tho Indian railways. Tho use of the roads is as- 
; Sees 
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simod, subject to such conditions as are specified 
horenfter, and itis nlxo assumed that the road ig 
bridged throughout, und that the bridges will be 
capable of carrying the trun as thoy ave, or with , 
but suoh additions ws mny be mude at a moderate 
gost, Jtinully there is the quoxtion of gauge. 


T havo anid above that there would be cortain 
obvious advantages could tho railway trucks bo run, 
in. ona of noes over tho tramway lines, Con. 
versely thoro would bo muny advantages could tho 
tramway rolling-alock pws ovor tho railway liges, 
Tho locomotives, curringos, and waggons could thon - 
bo sob up at a modoraty rato in the railway work. 
shops ab tho ava-port, and coud bo pun diveotly on 
to tho tiwmway; repairs contd, on oconsion, bo dono 
in tho game way; tnd the tramway timoks could 
load and wnlowd in the railway sheds ond sidings, 


A. special form of rail, wud porhaps also a wheel 
flango difforing somewhat from that usually employed - 
for tramway-cirs, might have to be adopted to ren. 
dor these Qosidorata possible, a8 oxporimonta mado. 
in Glasgow havo shown that, to allow railway wag 
gons to pass ousily over ordinary tramway lines, the 
gaugo of tho latter should bo 787 inches: loss than 
that of the former, 


On tho othar hand thera would be many dis. 
advantagos attondanton the adoption of the standard 
geugo of Indian rnilways for tramway lines, 


Tho gaugo of almost all Nuropoan linos is 4/'8}") 
tho samo ag that of the railways, and scarcely an 
lines havo boon constructed of a bronder gauge, with 
tho one exception of the Dublin tramways whisk are 
of the Irish railway gaugo of 5'8". If one had to 
select the gaugothe most suitable for India on-the 
grounds-.of efficiency and economy, it is probable 
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that one would choosg the metre gauge, which would, 
‘I may remark, be adopted in any oase for all tram~ 
ways running in conneotion with narrow’ gauge rail 
ways. ‘Tho 5’ 6" gaugo would ontail a large addi- 
tional cost of up-keep; on-account of the additional 
width of roadway to be.maintained’; the prime cost 
of tho rolling-stock would bo onhanced; as designs 
and pattorng would: have to be'specially prepared 
for its and, lastly, ib is probable that on many roads 
tho necessary breadths of road and bridges could 
with difficulty be sparod:  On-primd.facie grounds 
thorefore, it would appear that the- disadvantages 
of the 5’ 6” gauge exceed its advantages; and’ that 
Tramway Companies would decline to adopt'it: On 
the grounds of. gonoral convenienoe however, and 
on those of public policy; no other gauge could be 
admitted on the lines sunning in connection: with 
broad-gaugo railways, andit is likely: therefore: to 
be one of tho principal conditions of the proposed 
guarantes, that the standard gauge sliall'be adopted, 


The last chapter gave with suffloient detail the 
approximate initial cost of Stoam-tramway’ Lines 
in Buropo, and, in the following table, T have made 
oub approximate ostimates baged.on those details fox 
lines of 5,10, and 18 miles in longth, for India. It 
is improbable thatany lino would be established 
shorter than tho first, or,. at’ the. conimencement, 
muoh longor than the last of these. All oaloulations. - 
have beon mado in &s. d, for convenienoo of 
comparison with Buropoan and Indian Railway 
returns, ; ‘ 
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PRormanent Way. L 
Coat af ro-formation of road, 
inohuling rxbronggthoning of 
bridgos whore necosmry, nb 
£800 por milo (8 inilon) 
Bossomor-atool rail, waighing 
Shlbs.n yard, Sb tons por 
milo, ab U7 por ton om es 
Jron sleopora, 70 tone por mile 
nb £8 por ton wed 210 
Add 40 p/o for froight, Xo.) 298 
Laying Lormanont Way at2a 
por yard, por milo we] 176 
pow mile 27 1,000 


Vor 8 miles, to inehale wilinga, 
and oironlar swoop for voviry 
ing Jocomotives at ongh und, 
and oxtra curvos ie 


Tocomatives. 


Throo locomotives, enol of BO 
ILD, woighing 10 (ona ench, 
at £700 ms 

Add 40 plo for froighb and tb 
ting up tii 


Carriages ant Trucka, 


Ono combined Lat and 2nd olaga 

one we 
Four opon cara nt £100 0. 
wo cloned vans ab £120... 
Twalvo opon trucks at £100 ,,, 


Add 40 p/e for froight, &e. 


Carry forward... 


af Tramway, 5.0" ganga, 


Sek ee 


2 


1,500 





£ 


7,654 
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I~ Approvimate Oost of 8 miles of Tramway, 5'. 6" gauge. 


saerennnnenaantinanarnie 


oa 


one 














& £ & 
Brought Forward. i 18,686 
Shoda for rolling stool at ono 
ond, vopaiving shop, nocossary 
offices, &o, * ae 750 
Paymont to Goncossionniros ... 250 
Compensation ote 500 
Logal, &o. oxponses a 250 
——| 1,000 
Fitting up offices eas 100 
Nools, &e. Vea 100 
Sundry oxponsos wae 364 
Total £,..j 16,000 
or 
£ 8,200 per milo. 


IL.—Do—for 10 miles, 








& & L 
1 | Formation of Road ‘ive 8,000 
Raila, sloopors, &., for 11 
milos ae 11,009 
mre! 14,099 
2 | Thro locomotives re 2,640 
Cwriages. 
8 | Two compositos, six opar cars, 
two vans, and 18 goods-trnoks, 4,788 
4 | Shoda, &o, a 1,260 
5 | Componention, &o, av 1,500 
6.| Fitting up offices te 150 
7 | ‘Voola, &o, ta 200 
8 | Sundry oxponses vee 878 
Total £..,! 25,000 
or 
& 2,500 per mile. 


preter teremrtnunteertetntneretaannnrnienastnny eentinenntattenttta tt ret 
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WT. Uvenfor 15 aniler, 








4} ele 
1} Formation of Rond ia 4,600 
Raila, sloopars, &a., for 1K miles. 18,163 | 
: omnes) 29, 609 
2 | Four locomotives si B,B20 
Carviayen, 
8 | Two componites, @ open ours, i 
olosod ving, nnd 81 trnoke ... 6,846 
4) Bhoila, &o. seg 1,750 
5 | Oomponeation, &e. nee 1,750 
6 | iitting np oflices one 200 
7 | Tools, de : 800 
8 | Sundry expondor a 472 
‘Total £87,600 
or 
£ 2,500 por mile. 


N.B. No spogial fon of sloapar is voforred to, 
ut it is bolieved that a suitable ono oun bo obtainod 
not weighing moro than 70 (ane pox milo, 


Tho pricogofrolling stouk have boon teken higher 
than Huwroponn pricad on nocowit of tho increased 
width, and 40 por cont, hus boon added throughout 
for froight, insurance, &e., whioh it ia considorod is 
anplo, the corvesponding inovausa on Indian Rail 
ways nob oxecoding 25 por cont. 


Tho volling-rtook nllowed would bo amply suffi. 
ciont for tho commoncoment, of working, Tho samo 
numbor of locomotives will be xeqnired for tho 5 
milo as for the 10 milo lino. ‘Tho pricos of iron 
and stool avo taken slightly in oxcoss of ourront 
English prices, 

A portion of the coxt of laying in imoluded in tho 
ae por mile ostimato for the reformation of tho 
road, 


1 
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IV-—-Approximate cost o 
(81, 88”) gauge. 

Permanent Way. 
Formation of Road. u. an 


Boasomor-stvol rails, woighing 

80 Ibs. a yard... ie ae 
‘Tron sloopors, 65 tons por milo, 
Add 40 p/o for Lroight < 
Laying Pormanont Way 


por milo 
for 6 milos 


Locomotives. 





Threo ab £500 oach ... er 
Proight, &0... 


Onrriagos and Loucks. 


Ono composite car 4, un 
Tour opon envs ab 2125 nad 
Two olosod vans ab 2100, 
‘wolvo apon trucks ab £275... 


Freight, &.., 
Sheds, &o. an wa 
Compensation, &o, 4. ue 
Fitting wp offices . 
Tools, &o. ee att 


Sundry exponges as 


£ 





Bo 


of & miles of tramway, moire 


El] ¢ 
1,600 
5,460) 

H——-| 6,966 
1,500 
600 

—| 2,100 
200 
500 
200 
900 
1,800 
720 

——| 2,520 

750 

1,000 

100 

P 100 

464 


Total #...14,000 


or 
£ 2,800 por mile. 
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Vi Vu for 10 miles, 





£ £ 

14 Formation of ronda. ee 8000) 
Rail and wleopors (114 miles) .. | 10,477) 18,477 
2 |'Mhroo locomotives... iis 2,100) 
$ | Carriugos ng in TL a ek 3,780) 
41 B8hoda do. 1. Ha ‘i 1,000) 
5 | Componsntion ve on 1,500 
§ | Oficos ies ots 150 
7 {Coola ... fae ean 200) 
8 J Sydises ses sin A Ty 
Vatal £.,.) 88,000 

ov 
£2,800 pov milo, 
Vim Dieerfry 1h milton, 

1] Pormation af ronda Jf t,800 

Laila and sluvpors, (18 niilon)... | 16,808 
mmsoacamanes| 90), 88 
2 | Four looumotivors int oe 2,800 
8 | Qavingos anin UL. we 5,076 
4) Bhoile, Wo. ove sae om 1,500) 
6 | Oomponsation ... ix ww 1,760 
@ | ONeon ne on o 200 
? | Coola, du, i's ee ” $00 
8 | Sundviaa ae Ge aa u72a 





otal £,..4 99,000! 


or 
4 2,200 por milo. 
NB—fho coat por mila ia sonaibly lows than on 


standard gauge. Continontol prices linys boon taken 
rolling»stock. 
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‘he above tables give what is considered a fair 
estimate of tho cost of construction of aline of steam- 
tramway, and I will now turn to the second of the 
propositions I havo already laid down as requiring 
to be determined before a line oan be undertaken, 
ia, tho traffic roturns. On English railways the 
gross oxponditure and the not recoipts are about 
oqual; 2.2, taking a rough average, they aro each 
about 50 per cont. of tho gross receipts. On 
Indian railways however the figures for different 
linos show such enormous variation thatany general 
avorage must bo received with caution, Tor instance, 
for 1879 tho following extremes are observable — 














: Proportion of 
Linos, expenditure to} Net Recsipis. 
Gross Receipts. 
Guarantood Lines, 
East-Indion Main Lino ... 81°85 p/o. 68'15 p/c. 
Madras. we sees 68°68 ,, 81°82 ,, 
Avorage for all Lines .., 48°16 ,, 61:84 ,, 


a ead Halas weaver oe 


Stato Raihwaye, 








Bindian .. ak ee ee | 18496 p/o, 34°96 p/c. 
Muttra-Tlathras 4... 5496 ,, 55:04, 
AVOFAZO vee ee ee 78°82, 21°18 ,, 
Genoral averago ... | 52°16 p/o. A7*84, p/o. 





As regards tramway lines we have seen that on 
thogo round Milan the expenditure has been 80 per 
cont, of the recoipts, ee a very much better average 
is oxpeotod), and in England, and on the continent 


genorally, the expenses on horse tramways amount 
‘ @ 
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tofrom 90 to 75 por cont. of thoreceipts, There ara 
no reliablo figures from which a goneral sverngo for. 
Geer sein y can bo obtained, but it is admitted 
that they will bo much cheapor to work than the 
‘former, so that if T inko from 70 to 75 por cont, ag 
the proportion thab tho expenditure will boar to the . 
grosa reooipts, I shall probably bo on tho snfo side, 


To attract onpital to a lino the probable net por. 
contiage on the ay should not bo less than 5 per 
cont, with aroasonablo prospect of incronso, 


Taking now lino No. J, whioh is tho most unfayonr. 
ablo in the above tabler, wo findthat 5 por cont. on the 
oapital of £16,000 involves a not rocoipt of £800 
por annum, which, as abovo atated, ia probably about 
25 por cont of tho gross roaoipts, hoso should 
therefore amount to 08,200 which gives £2,400 ag 
the gross oxponditive. Tho length of tho lino is 5 

- miles ; so supposing 10 Grains to wun each way every 
day wo got a daily miloago of 100 milog, and «yearly 
milonage of 36,500 miles, Ivom thogso figures again 
wo got 263d, as tho gross vecoipta, and 19°37d, as 
tho gross oxponditura, por train«milo, 


- On Indian Railways in 1879 tho corresponding 
figures avo an follows, tho oxtremoes boing given in 
enoh cane aa bofore. 


Grogs Roooipts | Gragg Aixpon- 


Linen por tvain-mile 






ditnve per 
a, oie traitiertile, 
Guarantood Linoa, 
Bastorn Bongal as an 188: 68d. 
Sonth Indian... | 60" Gd. 
Average 1 06° 06d. | AG: 82d. 


emma iam aren eg Viger AE clan Ee ese aarti hate tiemle o sunge eaten 
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Gross Receipts 
jer train-mile 


Gross Expen- 


Lines, diture per 











goods and pag. eibb 
eae train-mile, 
State Dines,* ; 
Punjab, northern .. 4. 118'1 6d, 
fini see ee one cane 48° B6d,. 
AVOINGO ee vi see wi 70° 44d, 5B 44d, 











Genoral avorage 92: 64d, | “48: 44a, 











On English railways, the receipts per train-milé 
averago 69°3d. and the expenses 83'78d, On 
English horso-tramways, the receipts por mile run 
avorage 16d. and the oxpenses 12d. dn the Italian 
tramway, the receipts per train-mile were 25°6d. 
and the expenses 20d. but it must be remembered | 
that it carried next to no goods traffic, which in 
India would, it is oxpected, form a large: portion 
of. the receipts. 


This expootation is based on the receipts of Indian 
railways whore the goods. traffic brings in about 
twice as much as the passonger traffic. ‘The figures 
for 1879 are 

Pnasongora Goods 
& * & 


All railways 
Gross receipts. ..3,418,910 7,274,408 
The receipts on the 5-mile line of tramway may be 
taken in-a somewhat smaller proportion, and I will © 
allow a higher ratio of passengers, say 148d. per 
train-mile from passengers ond 12d. ‘per: train-mile 


ne Se nen 





* Excluding coaldlings and Khamgnon Railway. 
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from goods, On Tndinn railways tho corresponding 
roceipts average 72362, and 102-06d. ‘Tho propor. 
tion of 8rd and 4th olass passongora on Tadinn 
railways is 97°482 por cont. of the whole number 
cnvried, and it is atatod also that 97 por cont. of the 
goods traffic belongs to the alienate aniogory. I 
will thorofore, to be on tho right side, take the 
whole of the above-montionod tramway reosipts ab 
the lowest ratios ineach caso, ‘Tho lowoat raihvay 
rates avo td, (2 pies), por milo for passonger, and 
1d. (8 pies) por tou por mile for goods. Adopting 
those figures, wo got an wvorago of 57:2 passongorg 
and 12 Goris of goods por trainamnilo, which would bo 
about a maximum train-load y or, assuming all the 
pasaongors and goods to go through from tho town 
to tho railway station, and wee versa, wo havo a 
yoarly total of 837,562 passongers and 87,600 
tons of goods, or a daily avorngo of 1,14 of the , 
former and of 240 of tho lattor, or 672. passongers 
and 120 tons of goods passing onch way ovory day, - 


Would this high rato of trafic bo obtainable? Tt. 
would cortainly seem doubtful to any one acquainted 
with the movomont to und from Indian Mofussil. 
towns, but with s smaller trafle the line could not 
be made to pay on account of ita high oapital cost, 
In fast, evon with the veinmna quoted, the interost 
would soon fall into aryonrs, unioas a developmont 
of traflo took placa, and unloss 150 or 200 train- 
mailos a doy eould borynn with fill loads, Tho cost 
of running enmot ho trkon aafoly at leas than 12d, 
a mile, though in Italy, with coke ob almost its 
Indian prico, tho cost is only 70d, ‘Chis would 
absorb £1,825 por- annum leaving only £675 for 


depreciation, renewals, and sundries. Asa matter - 


of faot, at lonat:21,000 vn year would be required for. 
dopraciation alone, which makes tho defloionay very 
apparent, 
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‘Taking on tho other hand. the 15-mile line, the 
oapital of which is £37,500, the interest charges ab 
5 per cent, would be £1,875 making £6,250 the 
gross receipts, assuming on the larger concern that 
the oxponditure is 70, and the profit 80 por cent. of 
the total, Supposing 6 trains to run each way 
every day we get a daily mileage of 180 and a 
yoarly miloago of 65,700 miles, so that the gross 
receipts por train-milo are 22'88d. and the expendi. 
ture 1§:081d. This would he provided by 10 tong 
of goods and 49°32 passengers por train-mile, in 
othor words by 60 tons of goods and by 296 passenger 
passing each way every day. 


Tho total yoarly. expenditure would be £4,875, and 
the running expenses, at 12d: a mile, £8,285, leaving 
£1,090 for renewals, &o. Or if the running expenses 
could be brought down to 10d, a mile, as they ought 
to be, wo should have £2,788 to provide under this 

head, loaving £1,637 for othor items, As'a begin. 
ning, this would be fair enough, for it would only 
be rational to suppose that the traffic would largely 
develop, and that the country cart would be soon 
beaten in the competition for tho carrying trade.” 
Tf tho town situated 15 miles from it railway, 
could double the assumed traflic in a year or two, 
all tho figures given above would be also doubled, 
and the Gonmpeny would obtain a 10 per cent. divi- 
dond, and bo ablo to put. by a very handsome surplus 
to form a sinking fund. it 


But it is time to bring this long chapter to a con-_ 
olusion. Tho caloulations for any of other line may — 
bo worked out in the same way, but enough has 
been said to show the relative advantages and feasi- 
bility of the undertakings. Tt-will be seen that. it 
would bo difficult to make a short line a paying 
concern, unless there was an exceptionally heavy 
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traffle, and any town ao situated, that wished to 
possors the luxury of a tramway, would probably 
avo 40 pay for it, by contributing n fixed yoarl 
sum to the Company's rocoipis, A yoarly contri. 
bution of £1,000 would probably onable tho Semile 
tramway to pay its way, including ronowala, &o,, if 
tho trafic wero only ns heavy ua haa been assumed, 


For longer linos than those that havo been 
taken, tho cost of construction por milo mi ht 
bo-a triflo loss, and « proportionately ama er 
through traffic would lenvo a margin for profit, 


OHAPTER Iv. 


—+—- 
CONCLUSION. 


Tn may be objected to the principle of reasoning 
adopted in the calculations of the last chapter that 
Lhavo argued from results to premises, that I have 
first assumed tho intorest, deduced therefrom the net 
recoipts, and thence the traffic. But in treating of 
the question generally no other alternative is pos- 
siblo, for it would not do to assume a traffic which 
‘might porhaps be highor than would be applicable 


- to an actual cage, and be therefore valueless. The 


method adopted too has this advantage, that it pro- 
sents the question in the form the most adverse to 
the tramways. I have said that the receipts cannot 
be assumed legs than a cortain amount, and that the 
traffic must therefore amount to at least a certain 
total, if any lineis to bo thought of asa paying . 
concern. It is within the compass of every one’s °' 
powers to ascertain the total amount of passing 
. traffic, and tho only other. requirement, before com~ 
paring it with the figures I havo givon, is to.caloulate 
the proportion of it that the tramway would attract. 
Tt is not an easy question and scarcely any data 
_ exist on which to frame an answer. But if the .. 
principal merchants of a busy town could bo induced . 

to become part proprietors in the Company, they 
would have a divest ‘intorest.in sending their goods 

by its ‘agenoy, and in promoting, by thely oxample, 

tho development of the. passenger traflio, This, and 

fixing low rates, would furnish the best. chanoos. of 
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auccors, and naturally no lino would bo undertaken 
except under reasonable prospeot of support. from 
those whom ié was intended to gorvo,. 


Tho advantago of nasuming tho most advorge | 
conditions is that, if the gross receipts may bo taken 
highor than those obtained by the mothod of calou- - 
lntion adopted, so much the hotter for the chances 
of tho tramway, but T would wrgo on avory ona 
who may bo tomplod to bring forward 2 schome not 
to be over-aanguina, Aa has heon already said, the 
distinguishing foaturo of outerprigoa in India ig 
thoir timidity, and nothing oncourngos this timidity 
fo much as friluro in thoiy boginnings. Tf the first 
lines avo carefully chosen, chonply constructed, and 
woll worked, thoro is no renaon why tramway ontor. 
priso should not dovelop, and result. in tho profitable 
omploymont of n good dou) of capital, in a vory rapid 
development of tho intornal trade af tha country, 
and of a partial solution of ono of tho groab Indian 

robloms,—n successful famine campaign, But if 
Hlastod in its beginnings ib will Lavo a short life, 
and a poor one. : 


But, it may bo urged by somo into whose hands 
this pamphlot may fnll, who is going to undortake 
thoro ontorprisor for which auch a magnifteent futnre 
is prodioted P Hvon granting that wo havo, or that 
wo oan point to, a lino whioh fulflls in. some 
monsuro tho asinted conditions, wo know of ‘no 
export to whom wo cnn tin to sook for a reliable 
opinion on tho progpeats of aur gchome, Thero is, 
nt any rato in this part of India, no independent 





Enginoering ontorpriso, and nono bub a vory large * 


concorn could atid tho cost of bringing out an 
Unginoor specially from Wngland to undertake the 
preliminary investigations. 


The date nooessnry to bw collected are not, how. 
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ever .vory elaborate, and the following list compriges 

every information that need be.obtained before'the - 
actual proposals for the formation of a Company to 
donstruct « line are brought forward. : 


1, A map of the town, and of the country lying 
betwoon it and tho railway station, showing the - 
road on which it is propa to lay the tramway, 
other roads, and neighbouring villages. 


2, Tho population of the town arid villages, 


8. A return of the traffic. between thd town and 
railway, and in the neighbourhood generally; detail- 
ing what it principally consists of, how cartied; the 
approximate number of passengers and weight of 
goods, with rates of present conveyances. 


4, A longitudinal section of the road, with cross’ 
sections at all important points, and a description 
of tho ‘bridgog, oulvorts, &c. Also information as 
to tho price and quality of tlie’ material of which the 
road is formed; distance of gravel and stone-quar- 
rios ; prices of labour in the neighbourhood; depth 
and minute deseription of formation of road. 


_ ov by. Cost of bringing machinory, or railway mate- 
rial to looality ; cost of concrete work in ditto; and, 
gonorally, tho cost of fuol and of such materials and. 
Tabour as would be employed'on a tramway. (These 
. details for ay neighbouring railway should: speci- 
ally' bo quoted.) nied 
6. Particulars as regards the olimate, rainfall, &¢. 


~The conditions of the concession in detail ;* 
noticing obligations ‘as regards *up-keep of toad ; 
liability to tolls, taxes; &e.; probability : of ‘guar- 





*InTtoly, tramway cotobsafons aro for w period of 60 eri 
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anteo; estimate of proportion of trafle tramway 
will sooure, with reasons. ’ 


A combination of Locul Fund and Munioipal ostab. 


* Thotgh the atopa taken by the 
Govornmont with a viow to offer. 
Ing -faailitiod for tha oxtonaion of 
rellwoys whore & proportion of 
bho nesoasary onplinl have nat 
boon offastual,. front advantage 
could bo giingd by interesting 
Toonl communition and oapttaliate 
in making invosimants of Jeoal 
peblio ubllity, and we truad bhak 
tho pon. mag’ bo farther oon 
aldorad, and, it prosailla, brougt 


lishmonta would gonorally - 
auffico for tho ‘propara. 


‘tion of all this informa. 


tion, and ovon if ib did 
not, porhapa Govornmont 
might, in tho furtherance 
of tho polioy, announced - 
in the Finanoial Stato. 
mont (pngo 80) be induc 


into praotiont operation, (Chapter 
7 Beotton dy pi ak) 


V, Sootion a, pnt 11 of I od to assist tho Local 


nuthoritios* by granting 
to thom thosorvicos tomporarily of ono of thoi own 
ofMicora, 


Thoro is ono point on which T would remark 
hofore I concludo, and that is na rogards tho man. 
agemont of tho tramways. T havo said that in all 

robability a modorate guarantos would be required, 
nt thore ts Chis objection to. o gnarantoo, that. the 
irresponsible manngomont of a amall concern, - (and 
‘it must bo irreaponsiblo in a gront monsuro if tho: 
copital ia not Jovally aubrovibed), ia apt to be lax 
when thova is an ngsurod income * 


Bub all tramvaya, and ogpaoially now tramways in 
a country now to thom, require the Dost and most 
careful control, and T would thorofore urge as 0 ine 
qué now of managomont, vithor astake in the Com. 
pany, or 4 payment by yosults, 


And hore, TC think, Imay conolude, I do not pro 
tend to have oxhauatod the subjoot, or avon to have 
done more than to treat of it in the most olomontary -. 
fashion. Thora are numbarg of dataila,~-auch ag the 
best form of voad, of rail, of sloopor, of locomotive, 







wonowugion.; ere 


of oar, of truck, to adopt; the ticket system's; the 
faves, and so on—which all have to. be considered: 
But if the porusal of these pages carries with it # 
conviction that what has proved successful in Hurope, » 
may. be as succossful in, as it is undoubtedly suitable’ 
to, India, their purpose will havo been fulfilled, and . 
tho abovo-mentidned details may safely be left for’: 
subsequent troatment. te rae 
Tmay add that, go faras tho Madras Presidency 

is concerned, I.shall be glad to answer any further - 
questions’ on’tho subject that. I am . able, ‘or, to: 
furnish any assistance that is in‘mhy powor,,."°” 

. Hibs ees os aa 
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ELECTRICAL INTERCOMMUNICATION ON RAILWAY 
TRAINS IN MOTION, 


Although twenty-seven years have passed’ since 
the first attempt was made in England to establish an 
electrical intercommunication on Railway Trains in 
“motion, and several plans have been brought forward 
with that object from time to time, it can scarcely be 
said Chat any electrical system has been so thoroughly 
- tried under varied conditions, as to give complete 
assurance that it may be relied upon to satisfactorily 
afford communication between passengers, guards, and 
engine drivers on Railway trains in India. The first 
practical system of electrical intercommunication 
brought forward.in Ingland was introduced by Mr. W. 
H. Preece in 1864, but, although it- was successfully 
tried on the London and South-Western and other 
lines of Railway, ‘it was- prevented from coming into 
extended use by the. preference of Railway — authori- 
ties. for the mechanical arrangement known as the 
“cord”? system, that was conditionally -sanctioned by 
the Board of Trade in 1867. 
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In 1865, the Southeastern Railway Company 
adopted an electrical system of inlerecommunication, 
introduced by the Company’s fclegraph Ungincer, 
Mr. C, V, Walker, and that system has, it is helieved, 
worked satisfactorily ever since under Mr, Walker's 
supervision, 

In the same year Messrs, Varley and Martin patent. 

ed an clectrical system of intercommunication, and the 
Royal Train on the London and North-Western Railway 
line was fitted with it, 
' A wain running daily between London and Wolver- 
hampton was also fitted with this system, which is said 
to have worked regularly and well for nearly two years, 
At the end of that time the train was called in for 
repairs, and ils successor was filled upon the “cord” 
system, 

In 1872 an electrical system was introduced by 
Colonel Binney on the Great Hastern Railvay. 

Between 1872 and 1878 no fresh plans were brought 
forward, and, in (he latter year, it was said that only 
two systems of the four mentioned remained in’ prace 
tical use—viz., Walker's on the South-Hastern Raihvay, 
and Preece’s on the London and South-Western. 

Since 1878, however, some of the London, Chatham, 
and Dover Raihvay Company’s mail rains have been 
fitted with Varley and Martin’s system. 

The Precee, the Walker, and the Varley-Martin 
systems resemble cach other in the particular that with 
each of them only one insulated wire is employed ; the 
railway metals and screw-coupling drawbars being 
relied upon to provide a return wire, or earth connec. 
tion ; and they are all worked on the electrical principle 
thal was first applied to this kind of communication 
by Preeee in 1864; but cach has a different method 
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of coupling the insulated wire between vehicles, and 
a different kind of alarm communicator for the use 
of passengers, 

The Precee coupling rope is formed of three stranded 
copper wires, insulated with india-rubber, and covered 
with a thick plaiting of hemp, This rope is brought 
from the insulated line wire through the buffer beam 
of one vehicle, and has al its free end a galvanised iron 
eye that engages with a gun-metal hook fixed on the 
buffer beam of the opposite vehicle, and is pressed 
firmly to it by a strong flat spring. 

Each buffer beam has a coupling rope at one end, 
and a gun-metal hook at the other, both connected to 
the insulated line wire, so that a double electrical 
connection is made between vehicles, and the coup- 
lings are always ready for joining, no matter which 
end of a vehicle is presented. 

The Walker coupling is a had brass wire spiral 
enclosed in a vulcanised indiarubber tube, The spiral 
has a brass ring at cach end, and a brass hook to 
reecive the rings is connected with the insulated line 
wire and fixed at the centre of each end of a vehicle 
near its roof, These couplings are removed at the end 
of a journey and transferred to another train, or sored, 

The Varley-Martin coupling rope is made by wrap. 
ping seven wires round seven hempen cords, cach wire 
round its separate cord, and making them into a rope 
bound together by two servings of hemp soaked in an 
insulating compound. Malleable cast-iron eyes are 
atiached at the ends of the connecting ropes, where 
the couplings are made, and these pass over and are 
firmly grasped by strong malleable iron hooks actuated 
by powerful springs placed in cast-iron boxes attached 
io the carriages. The eyes are coated with copper, 
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and the hooks with brass, at the points of electrical 
connection. 

With ‘this couphng, as with the Preece coupling, a 
double connection is made between each vehicle. 

Nonv of the three couplings deserihed will give any 
signal in case a portion of a train is separated ona 
journey, but cach inventor has a plu tor providing 
such a signalling arrangement where it is required, 

Colonel Binney employed two wites for his system 
of intercommunication as it was tucd on the Great 

Eastern Railway in 1872 The wires were led over the 
roofs of the vehicles and comected by a hook and eye 
and flat spring between them, 

Description has been coulined to the various kinds 
of coupling employed by inventors of clectrical sys 
tems of intcrcommunication, heeause the coupling is 
the only really dillicull pat.of any such system, Once 
a simple and effective coupling for the inaulued wire 
is secured, il is only necessity, for the establishment of 
satisfactory interconmunuication ino a Railway train, lo 
have strongly made bell aud bathay arrangements (hat 
will stand the shaking given to then by (he moving train, 
and to keep the appuatws mider eficiont supervision, 

The method of making the electrical connéetions 
to the hells and batteries employed will depend upon 
what facilities for intercommuniontion are required, 

* Tfitis sought only to provide that passengers and 
guards may ting to the engine driver, an cleetric bell, 
without battery or contact maker, will be required on 
the engine, a battery and contact maker in the front 
brake van, a contact maker only in the rear brake van, 
and an “alarm communicator” in cach compartment 
of the cartiages whence it is intended that passengers 
may ring to the engine driver. 
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But, if it is intended thal passengers shall be able 
to ring to the guards as well as to the engine driver, 
that guard may ring to guard, or driver, and thal the 
driver may ring to the guards, it will be necessary to 
have an electric bell battery and contact maker on 
the engine and in each guard’s brake van, as well as an 
“alarm communicator” in any compartment of a carriage 
whence passengers are Lo be allowed to ring the bells. 

This plan is illustrated on the opposite page, together 
with a method proposed by the writer for connecting 
an indicating bell to direct the guards to the compart- 
ment of a carriage whence an alarm has originated. 
A train composed of an engine, thirteen passenger 
coaches, and two brake vans has been fitted up on the 
Great Indian Peninsula Railway in the manner shown 
by the diagram, and is running daily on the local 
service between Bombay and Kalyan, in order to ascer- 
lain by experiment whether an electrical system of 
intercommunication will mect the requirements of 
Indian Railway traffic; and to practically test a form 
of coupling for connecting the necessary insulated wire 
between carriages, and an “alarm communicator” that 
have been recently designed and patented by the writer, 

The coupling now under trial upon the Great Indian 
Peninsula Railway was designed especially with a view 
to suit trains that have their composition varied many 
times during a journey, as is the case with the mail 
and other through trains upon that line, With such 
trains the risk that a shunting porter may [orget to 
unhiteh anything that will not prevent vehicles from 
separating, is repeated so often during the run of a 
irain, that it is very important to have the electrical 
coupling for intercommunication purpuses su arranged 
that if the shunter should forget to cast it looss, it will 
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become uncoupled immediately ove vehicle moves 
away from another, and will wet beeome damaged in 
the process, 

The coupling (Hig. 9) is farmed hy two picees of 
metal tube, each 3 inches in length and a ineh in 
diameter, and closed at one end. A strong flat spring, 
fixed at the closed end of eal: pices ef tabe, projects 
half an inch beyond the open end, aud ewries at its 
free extremity a wedpeeshaped piece of metal, 

When two picees of tube are brewit together, and 
one wedge-shaped piece is forced over Che other, as 
shown in Fig. 9, a good eleetical contvet is made and 
the coupling is Complete, 

There is a slotted pieve on one site, and a stud on 
the other, of each piece of tube to wet as guides and to 
prevent any circular movement of the pits after they 
have bewn connected. 

The insulted fine wire is fastened to a ving at each 
end of the complete coupling, and ix carried thence 
to the centre of the width of the carriages at such a 
height as to be well clear of the: serew couplings and 
side chains of he vehicles. ‘The eonpling hangs in Uhe 
centre of He space between two velticles, sud ean only 
be separated by sadist strain, Phe amount of the 
strain reenired may be repaiiued by ue strength af the 
springs in the tabes, and the stape of the wedge piece, 
The couplings employed ou the Great Indian Peninsula 
(rain suparate at adireet pall of ao ths. 

Vor the retin, oreuth, wire the writer prefers louse 
the perneument way rails connected ed the wheels of the 
vehiclesof the trun, aud supplemented by He sere coup- 
ling drawbars joined fosether underneath each earriage 
hy wire spirals, bat if such an carangement. should 
prove to heamreliable in India, as has heen siygested— 


FIG, 2 


FLOYD'S SYSTEM OF ELECTRICAL INTERCOMMUNICATION IN RAILWAY TRAINS. 











Coupling to connect insulated line wire betweea vehicles, 
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although it has been found perfectly reliable in England 
for the past 16 years—the coupling under description 
may be readily made to couple up a return wire as well 
as the insulated line wire. For this purpose it will 
only be necessary to fasten the fixed end of the flat 
spring of each picccof lube ina block of cbonite instead 
of in metal, thus insulating the spring from the tube. 
Then the spring will couple the insulated line wire ; and 
the metal case, slotted picces, and studs of the tubing 
will couple thereturn wire; thus therails of thepermancnt 
way will no longer be required to complete the elec- 
trical circuit. In connection with most of the electrical 
systems that have been brought forward provision has 
been made for giving a signal in case any part of a 
train should become separated, but, so far as the 
writer is aware, none of the plans for that purpose 
have been brought into practical use upon Railways. 
It is an objection to such a signal that unless some 
more or less complicated machinery is added to the 
ordinary electrical apparatus employed in intercom- 
munication systems, the signal given when part of a 
train breaks away must of necessity appear to engine 
drivers and guards exactly like the signal given by a 
passenger whose “alarm communicator” is intended 
to give a peremptory order to stop the train; therefore 
there would be risk that the train might be stopped by 
a break-away-signal being mistaken for a passenger’s 
signal, andacollision might result from the hinder part 
of the train thal had separated running into the fore- 
most part. Such liability to mistake, and consequent 
danger, might perhaps be prevented by some such 
arrangement as the following :— 

Tn cach carriage have a train of clock to drive a 
small wheel that has parts of ils periphery insulated, 
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and parls making rubbing contact with a fat spring, 
every lime the wheel revolves. Connect the wheel 
and spring in the intercommunication cireuil. 

Arrange passenger's “alarm communicators” in each 
carriage, so that any one of theni will start the train of 
clock work when a passenger gives an alarm signal, 
Then the ringing of the bells on the engine, and in the 
guards’ brake vans, instead of being: continuous will be 
interrupted al regular intervals, and thus clearly show 
that the alarm sigmal has been given by a passenger, 

Bach carriage may have the periphery of its clock. 
work wheel differently insulated from the others, so that, 
signals given hy passengers will nol only be iduntified 
as such, but the particular carriage thata signal comes 
from will also be told to driver and guards, 

But such a plan would be somewhat expensive, and 
would introduce complication where extreme simplicity 
is much to be desired. As, however, Railway authori« 
ties who regard it break-away-sigal as an important 
requirement of an electric intercommunication system 
in trains, may see some way of overcoming the diff. 
cully proceuding: from similarity of signals without 
incurring serious expense, or introducing: complications, 
the writer has devised an adaptation of his coupling 
thal provides for it continuous: signal, identical with 
thal given by a passcoger, being given i) any part of a 
train should become separated on a journey. 

Tn this adaption of the coupling the springs are 
insulated from the tubes, as deseribed in page 9 se that 
neither Lhe permanent-way rails nor the serew coup. 
lings are brought into use to complete the electrical 
cireuil for (he interconmunication, and a small lever is 
so arranged in each pices of tube that it is insulted 
from the wedge-shaped pices on the fiat spring as 
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longe as the coupling remains connected up, but 
immediately the coupling is separated, the small lever 
is forced hard: on to the wedge picce, and makes 
full contact between the insulated flat spring con- 
nected lo the line wire, and the metal case, slotted 
pieces, and studs connected with the return wire. 
Thus the bells on the engine, and in both guard’s 
brake vans, will ring continuously, precisely as they 
would do if a passenger had given an alarm, It* 
is claimed for the coupling described above that 
il is simple in construction and very strong, that 
iL may be made of inexpensive matcrials—the cases 
may be of iron gas-pipe if desired,—that it assures 
perfectly sale clectrical contacts which are cleaned 
by the separation, or re-connection, of the coupling, — 
that it may be used either with or without employing the , 
rails of the permanent way for a return wire, and that it 
may be readily adapted to giving an alarm in case part 
of a train should become separated on its journey. 
Also that, by means of spare eae of insulated 
wire rope having a half coupling at each end, any 
number of vehicles not filted with i electrical inter- 
communication system may be bridged over, so that 
they will not interfere with signals passing through the 
electrically filled portion of the train: and that any 
description of rolling stock may be fitted with the 
electric rope and couplings as quickly as it could be 
filted with the “cord,” so that Railway companies em- 
ploying the wriler’s sysicm necd only have clectric ropes 
permanently fixed to stock that is conslantly running, or 
that is required Lo be provided with alarm communica- 
tors for the use of passengers ; vehicles only occasion- 
ally running remaining unfilled with electric ropes and 
couplings, cxeept when they are actyally in work, 
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The “alarm communicnior,? Mig. 3, lobe fixed in 
railway carriages for the-use of passengers, has a 
neal tuakwood case, nol shown in the figure from 
which only the eross-piece EL projects. A passenger 
having pulled this cross-piece downwards once, the 
tongue TP is removed froma slot on the lever Dy and the 
latter, being released, falls upon the contact point P, 
assisted thereto by the helical spring enclosed in the 
‘tube 8, thus conneeting the tine wire with the return 
wire or carth (see Fig. 1) and easing the bells on the 
engine and in the brake vans to rng conUnuously until 
the guard unlocks the tetkwood case and restores the 
lever and handle to their normal pasitions. The pase 
senger cannol put the handle back until: the ease has 
been unlocked, beenuse the tongue TT eannot enter 
the slot on the lever Ty uutil the latter has been lifted 
clear of P. 

In case it is required fo have an indisator to direet 
the guards (o the particular curiage whenee an alam 
has been given, the “alam communicator” lever Ty is 
slightly lengthened, and an additional contact point is 
placed alongside Py but insulated from it -this extra 
conlitel point connects with a smtll cleetric hell, and 
thenee with a hattery that is couneeted with P (see 
Viger). ‘Then, when i passenger releases the lever Tay 
it falls on both eontaet points, Chas establishing its own 
circuit as already deseribed, snd also completing: a local 
circuil, that causes the smi) bell ia the carriage to 
ring out a direction to a guard passing alongside the 
train as (o where he should look for the originator of 
the alarm signal, 

The switch shown in each brake van (Hig. 1) is to 
enable the front guard to communicate with the on- 
gine driver only, without ringing the rear .brake van 


FIG. 3 


FLOYD'S SYSTEM OF ELECTRICAL INTERCOMMUNICATION 
IN RAILWAY TRAINS. 








Alarm Communicator, 
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bell, or to communicate with the rear guard only, 
without ringing the engine bell. For the former pur- 
pose he disconnects the bar nearest to the rear of the 
train from its lower terminal, and keeps the bar nearest 
to the engine connected up as shown in the diagram,: 
and for the latter purpose he disconnects the bar near- 
est to the engine, and keeps the bar nearest to the 
rear of the train connected up. .The switch is only 
required in the front. brake van, but.as any brake van 
may be placed in front of a train, it is necessary. to 
fit every vehicle of that class with a switch. 
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The Sworweary having read the notice convening the 
mooling, 

Tho Crrairatan gaid-—Bofove entering on tho mattora which 
wo haye to consider to-day, | must hegin by saying that to 
out grout rogret, and Cam sto to yours algo, Gonoral Strachey 
is provontad by indisposition from taking his usual placo in 
the chair, Te has not beon well for the last week, and 
though ho is now recovering [ am glad to say, his modical 
advisor will not at present allow him to venture oul of doors. 
Tho cluty devolves upon me, therefore, on the present occasion, 
of giving you tho account of our procoedings which you aro 
acouslomod 40 recoive ab these [alf-yearly Moolings; and 
though £ ean ill supply your Chairman’s placo, I will to the 
host of my ability ley before you the resulis, and nolico tho 
principal points in tho working of tho half-year which onded 
on. dune 80th last, 

Tn doing so, I will commonco with a comparison of tho 
actual fignros for tho halt-yoar under review, with tho 
ostimato of thom which was previously mado, 

The gross recsipts for the helf-yoar of which [am spanking 
wore in rownd fignros (1 will not burden your memory with tho 
amaller ones) 202 lakhs of rpees,—they wero estimated ab a 
littlo ovor 290 lakhs, ‘The working exponsos wore 88 lalkhs,-—- 
and wore ostimated ab 85) lukhs, ‘the nob receipts ware 204 
lakhs of vupeos, which ia just tho amount that was anticipalod, 
(“ Lear, hear.) 1 do not know that there is any point in 


connection wilh these fignres fo whieh | need speeially advert, 
excopl that of the ineverse of rather more thaw 10 lakhs of 
rupees fie the working: axpensek abhont one-half, or ne sum, 
roughly speakhys, of 6 lalla is due fo the inerease be on 
traflic, As the work: to bo done inevensies th will he venlily 
widerstood thal the exposes of dodge it must inevouse, ‘Tho 
5 Inkhs of yupecs, which make Che olhor half ol the mun, aro 
accounted for by inereasad charges on account of the perme 
non way, In aide: fomaintabr this properly we have in 
every your to relay rails nnd replace aloepors. Nhs work 
goos on continually. Hite dn ome laulfeyears, when tho 
materiabs we on the spob and: the oiverustimees are tava 
able, a targer mnount of it ig done 5 in other halfyears, idee 
loss favourable civowstancer, Che propreas of yonowal in 
slowors Dub the oxeams all this haltyouy, although it may 
appow largo, is balanced by on sialer exponditave in other 
halfyears, 

[turn now to the achnal and estimated dividend of the 
liall-your, 

The mmonnt anticipated by the Chadian at our last 
mivoting, When he took tho osxelmyas at Wd. wie Gl ts. in 
addition, of cottrge, lo thes por-eout, al prauanteed inlorest, 
and he hope it inipht de Gl da if cortnin alain against 
the Government on recount of okygeaph ehiger were pid 
foun during this haleyem,  'Phese elaine, hawoever, have nob 
yet boon pnidjand (he comseqiimes is Chat (lies Compniy's share 
of the neb profits, which were brought home abavate slightly 
more fvourable than wo had anticipated, ha yielded exactly 
the Gf Ia, (in addition to Che gnarmitend 2 por cont.) whieh 
was estininted, li comparing: this tipare of GL ta witht tho 
dividend of UL ds. Gil whieh wires paid in tho: eorrenporudings 
halfyow of L808, il umst be vememberod that the profits of 
that hall-yeuv wore increased by & refund to revenue of a Kui 
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of abowl 104 lakhs, which had been charged lo rovennig 
improperly, and which, on being Wwansforrerd {o capital aid 
eredited to revonne, of course swelled tho dividend of Phat 
half-year, Now, the Compmny’s share of thai, refund of 
104% lakhs was a little more than 2 lakhs, which is equivatent 
toa dividend of 88. 6d, In order to make a fair comparison 
Dafavoon the dividends of the half-year which J am reviewing 
and of the corresponding haf of 1898, it is neeassary to 
deduct (his extraordinary addition of 8s. 6d. to the income 
of the lather portod. Making that abalomont, the dividend 
for the fival half of last year would only have been £1, and 
wo have thorofore actually mado about Is. more during this 
half-year than wo did then, 

[naw come to the estimate of the probable results of tha 
working of tho eurrent half-year which will end on 81st of 
this month, and will give a forecast, so far as one can be 
macy, of the probable dividend to be paid in July next. ‘The 
fines for the halyear como out as follows: Our gross 
reeoipts have been in round figures 258 lakhs, againat 
262 lakhs in tho corresponding period of 1808, that ts to say, 
there has been an inereaso of ft lakhs, or about 44 per cent, 
aul onr net recoipts have been 74 lakhs, against 168 lakhs 
in 1898, on, lens the paymont which we have to make to the 
Dolhi-Umballa- alka railway, (7) lakhs, against 165 lakhs 
in 1808. rom this sin mush be deducted what aro known 
as the fixed charges, (hat is, the aunties, end the charges 
on account of interest on capital advanced by the Necrelary 
of Stato, &eos Uhe amount of these charges will be 1544 lakhs, 
leaving a total surples of about 16) lakhs. Of this last figure 
the Company's share of one-fifth will amount, less Indian 
incomo-tax, ta very newly Rs. 3,10,000, What dividend this 
sin in round figures of Rs. 810,000 will yield dopends of 
course on the rate of oxchanys at whieh tho Board may he able 
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to bring tho monyy heme, Por sete tine past the exchange, 
ne wo all know, has beeu prety atendy at about Me, ane some 
youd judgos, C understand, think that it has now fallen as low as 
itis likely fo go. Upon this point it is hardly silo to venture 
upon propheey, bul assuming that the exchanpe falls no lower 
than iy is now, the surplus Co bo aiateibuted to tho Company 
in duly nost should: yield nearly oa in addition to ihe 
guaranteed 2 per cents Hf exchange should fall to, sayy bs. 
our dividend will till to verrly cbs. Gi, ad will be propore 





tiatoly loss of conran with any greater fl, ov higher if by 
nny mnoxpected good forbtine the downward Inovenwnt of 
oxohange should be vevorsed. Lt atest be bopne dn mind Uiad 
iG yoully is (his question of eselimps upon whieh tho anon 
of ow profits incamy given ball-yery, in apie of ou fist 
inoreasing tatlic, laryoly depends; and ayainnt bho lows by 
oxchange ab present Elnar wo have ne vemedy. ho increase 
in ow’ fixed charges during: bho halyoar whieh will ond on 
the dist of the prosont month, that in caused by a tall in the 
rato of exchange (rom by 24d. to TH. Ltd, por eipen, amount, 
approximatoly, to Led latch of mupoed 5 thal is to suy, put fa 
round figures, bo 275,000, Phenol lasdis ante: aa Tnurense 
of} lakhy in working oxponses, make a total of Eq Inkha in 
oxvosd of tho corresponding charger ol 1808, and these (Og 
Tokhis of exten charyos tre equivalont bon reduebion of say OH. 
in the dividend, of whioh voduction nowy da, Ga, are wholly 
and sololy due to the fall in osohange,  Novortholoss, adhengh 
our dividend in duly next will probably be tos by ga, or 
Ha Gd. thin tho dividend paid last duly, this is uot likely 
Wo bo more than a temporary Huetuabion ds the amount of our 
prolita, fron the rotate of former yeats ih will be seen. that 
our traflio ix 60. surely maid Ko rapidly increasing: hab wo can 
took to the future with portieh contidenes, In the end the 
growth of our braltic should more than compensite my flare 
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fall of oxchange which we can reasonably anticipate, and in 
the meantime, if we look to the dividend paid and estimated 
for the wholo of the current year L8945 we seo that it will 
amount approximately to 54 per cont.—a rela which ab the 
prosont rate ol interest on divestments would nob, 1 think, 
he very easy Lo proeure olsawhare, 

1 pass now to the gonoral results of tho working of the 
half-youw which [ am reviowing, ‘Tho gross recvipts, the 
figuros of which are given in tho report, exceed those of tho 
corresponding halt-yoar of 1893 by moro than 2l lakhs, and 
avo highor by 14: lakhs than those of any provious half-year, 
This inerenso is both in passengers and in goods, ‘Tho pas- 
sunger wwalic shows an incroaso of vory newly 10 lakhs of 
mupous, md an increnss in the number of passongors carried 
of about one million. ‘Tho rapid increaso in tho passongor 
walle is remarkable. ‘Tho passongers during the firs hall: 
your ol 1894 wore not only moro numerous than those of the 
corresponding halt-yoar of 1893 by a million, as 1 have 
avid, or 12 por cont.; bub thoir total lor tho half-year that 
wo ave considering excecds tho total number of trayollors 
who passed ovor tho lino during the whole twelve months of 
4880, which was tho first year of our existing contrach. Tho 
goods trallic, as yon will seo, carried in the half-year was rathor 
over 3} millions of tons, against rathor loss than 8 inillions of 
tong in tho corresponding half-year, ‘Lho reevipts on this 
account were in round fignres 189 lalshs, against 178, Tnm- 
ing to the details of tho goods traltie, Lhe only articlo that calls 
for notice is coal, Tho quantity of this which has beon carried 
for other than our own purposes (J oxclude what we carry for 
tho use of our lino) shows an inoreago of nbout 180,000 tons, 
‘Chis ineveaso is duo almost, ontiroly ta tho coal shipped from 
Calcutta, ‘Hho Stato and other railvays which got their coal 
from us have not materially altored their consumption. ‘Tho 
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fuereuse ik in the quantity earvied fe Caletia, where large 
exporls have heen Cabinge place; principally (a Bombay, 
Rangoon, and eapeniplly during the hed hallyear to Ceylon, 
Aw rennrds the elmo tay careyings tein etn, preat rediuetionn, 
whieh have heen referred to int former yeports, Tawe heen 
made dn the vate with) aoview of fhedfitatinge and satin 
lating te cond trade. A tanat ean) de new envied over one 
Tile on the thet fudinn rathvay fie a chars whieh imey he 
Approximately stated ae fil te uldition te thin Tow rate, 
rodel ions of chiage: five tute Cor Tarpee cqimaet ities ane Longe 
Tents, andl alia pon cod consipied to Cidediia for es port by 
ene Tho inerena of 00,0000 Cona dae tlie qiantity: of eoal 
varvied far the pultic ctining: Chee par hates is paul proat! 
of the appreciation hy the pulidie of Cheauhaatispes whieh have 
Dee afived (hen, and af tlie nteecos af ote undoayouns fa 
tweet the busines. indeed, considerable export Tau alvently 
Joon established al the docks. Wooshouldl tne placl if it were 
possibile to po fiether in Mas direetion of reduction, Dut top 
tlie percent Chee Uitetits Gt whee vane tee tidy dott diy tot 
towards cheaponinge the temmaport af cost have probably been 
Apprenehed. Some margin ef polit is dees, nel witty 
fie red fall al eeselingry ane the eomicpient heyy dtevenae 
whieh J live notivcd i our tise charges, we iting he evel 
Tet to pe too the, 

Asx onygirds gener uereliundiay 1 do not praponc ta 
aeepy Che tine of Chin necting ith mncelt comment on iletadla, 
Mas variations tn Chediflorent items ase very ineonsideralile, 
and what Tiltbs there is to hee sid abort Chem ba heen piel 
fu the repert, Pb bave only cone pemeral rernrl: to ike, 
whith is, that ia apitvend thos absence of avtivity ia ey port 
bivle of Colenthe daria, the pues lulfyenr, On gross rouedy da 
have contin to devon, aid Met by ST dakle, er 27 por 
cent. “This vontintaun growth is yory aiatislaetory, Faeries 
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it shows that wo have a large, steady, and increasing volume 
of intornal traffic, upon which we may safely dopond for our 
incomo, irrespective of any fhictuations of tho oxlornal lade. 

1 will now leave tho figuros of the report, and proccod to 
one or two othor points which T think will interest you, 

You will have noticed that an application is being made to 
Parliament for an Act. ‘Cho object of this application 
appears fully from the notice which has beon printed tu catense 
in the report, and as the proposal will hereafter bo submitted 
to the approval of tho Company at a Special Mooting of the 
Annuitants, and full oxplanations will thon bo given, I do 
nob proposo Lo dotain the present moeting with any doiniled 
aecount af what is in contemplation, ‘This much, how- 
ovoy, ib may be asx woll to say now, that the advantage 
which we seok to gain by the measure in quostion is tho 
intportant ono of onabling us to raise cupital. We have long 
novded enpital for constructing branches and feeder lines, 
for which, however dosirablo and however promising in point 
of profit, no money has been hithorto availablo, ‘The Com- 
pany is ab prosent dopondent, under tho contract, upon the 
Neoratary of State for tho supply of any capital it needs, Mor 
causes with which we are not abt this moment concorned, thore 
have always beon grené cdiflicultios—diftioulties to which your 
abtontion has boon called on provious oceasions—in obtaining 
finds for tho oxtonsion of our line, Under the Bill which wo 
Qosive to promote wo shall be given powor, if it hecomos law, 
to horraw for this purpeso upon tho seourity of tho genoral 
Undertaking, somewhat in the sane mannor that munici- 
palilies borrow upon the seenrity of their rates, Lf invested 
with such powor, wo shall bo in 8 position to obtain money 
Without going to the Indian ‘Treasury for it—-(“heav, hoar”) 
—nd we have good reason*te hope that we shall be able to 
obtain ib pou moro favourable torms. Mor all capital sup- 
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plied hy the Seerehay af State wee are eleaped mahar one 
contrael f per vent, With Hie neunity dial we ohall beoshle 
Kalle we oupht to decable ta homes ab at a or very TILE 
mare Cats, per tout, wil in proportion Co the reduction af 
Cat ditovest Cay eharge pon thie Ueber tabine wall fos 
relaeod, On the other lind, with thie experiences whieh lov 
now heon pained of wailwas cecstiltee da Latin, if atmy aaubeedy bas 
peadioted thal any ansilimgy hae with: whieh wor heal div 
likely to concer onpwtyis, when coud uote da Cie busy nal 
Poputons districts of Ronyat and the Neeth Wet threats 
whieh ou nian line pases, would Tavelly pay be thin thee 
oper cont. estimated tor interes, andl we mays burly 
datiedpate Cat i would pay a geal lead mene, Costly, if will 
Ho goon from the aaties ta whieh Lb tuve cetiared: in thes 
report, Thal Che powers which thie Conny ie aeekdage te 
Obtain will, like all ils prewertinggs, bo clependent on tla 
vonaont mid aubjedt to thee yartial of Chie Searstiey al Shale, 
who ix of course one prinoipal partied in Hie Unebertich ings. 

"Ta pul Ces mathe daa few wera, the praposal tail we 
ave making wing de cewrihed at ene far enabling the Chom 
pany Coonise money at beer Haat 2 por cents inbred, nnd te 
do that withant inewering any viek obey etl thew dy whieh 
At is ately tiadde, or ayesitiediaye ange of thos a atepanscdes ws luted 
how estat. To may bo nde flout Che pwea a seh ies hte 
intonded to Des nade use af in Gutlitat ie tos setts aed ion 
OF wuvilinny railway, lin whial: the aiwedsury o gpitad went 
Ins found hy tne paaane infursatint ia them, whibtl can 
sone i te bates wonkl be Haedtad das wwerdelag thet 
Tint, whine mile, 

There it nmmmiany at Cie end ol this aeport die panageaple 
G0 of covtain insproynents in Chee warkinge af ee Gis intra. 
ducal daring the tat halfyens. ones nyt retire ta them 
all, but may draw alfontion to the fant that we ave abdiage to 
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tho numbor of onr passongor and goods vehicles, and pro- 
viding special wagons for the transport of mincral oils. 
Vox this purpose wo aro sunding out 104 passenger carriages 
of all classes, 780 goods wagons, and tivelve oil-tank wagons, 
which aro almost all in addition to the rolling stock that we 
alyeady have. 
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the number of our: passenger and goods vehicles, and pro- 
viding special wagons for the transport of mineral oils. 
For this purpose we are sending out 104 passenger carriages 
of all classes, 730 goods wagons, and twelve oil-tank wagons, 
which are almost all in addition to the rolling stock that we 
already have. 


